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PEEFACE. 



Thb present vohime contains the first large collection of sequences of comparison 
stars for stadying variables photographically. Mrs. Fleming has selected and 
measured the positions of a sequence of such stars for each of 222 variables dis- 
covered here by her, or under her direction. The identifications, positions, and 
photographic magnitudes of these stara are contained in Part I. An attempt was 
made to select stars each two or three tenths of a magnitude brighter than the 
next in the sequence, the brightest being brighter than the variable at maximum 
and the faintest Winter than the variable at minimum. At the time this work was 
nndertaken, no good method existed for determining photographic magnitudes. 
As it was necessary to adopt some system, the measures of brightness were reduced 
by means of visual magnitudes. A satifii'actOTy method of reducing these magni- 
tudes to a uniform scale has now been adopted here, and it is hoped to supply a 
means of making Uus reduction, in Part II of this volume. 

Valuable aid was rendered in the measurements, identifications, and computar 
dons, by Missea E. P. Leland, L. D. Wells, S. E. Breshn, M. A. Gill, and M. C. 
Stevens. 

EDWARD C. PICKERING, 
Dinctor of Hamard OcUegt Obaeroatory. 

Caxbbidob, U.S., Jamtary 6, 1907. 
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A PHOTOGEAPmC STUDY OF VAEIABIE STAES. 



The examinatioii of the photographs of the Henry Draper Memorial haa led to 
the ^acovery of a large number of variable stars of long period. The greater 
portion of these has been found from the characteristio spectrum, Md, which 
indicates the third type traversed by bright hydrogen lines. While many variable 
itws of long period have spectra of the fourth type, and a few have spectra of the 
third type in which the hydrogen lines are not bright in the photographs, no case 
baa yet been found in which a star having the spectrum, Md, described above, is 
not variable. The number of these stars, and the fact that many of them were too 
Ua eouth for observation in Cambridge, rendered it necessary that their positions and 
vuiatjons in Ught should be determined photographically. The collection of photo 
graphs stored at Cambridge fxunished excellent means for doing this. When a 
now variable is discovered in any portion of the sky we generally have from one 
to two hundred photographs of the region from which ite portion and brightness 
oan be determined. The methods employed have been described in Volume XXVI, 
Chapters XII and XIU. When a star was found whose spectrum was of the third 
type having also bright hydrogen lines, the photograph was laid upon the corres- 
ponding chart of the Durchmusterung, and the approximate position was read. It 
was then looked for in a card catalogue in which all known variables had been 
entered. When the star was not contained in this catalogue, about a dozen chart 
plates of the region were selected, and the image of the object was compared with 
titose of adjacent stars on each plate. When the evidence of variabiUty was unmis- 
takable, the Director was asked to confirm it This he did in writing, after examining 
a sufficient number of plates to satisfy himself that the change in magnitude was 
real. Several plates were demanded on which the variable was bright, and several 
on which it was faint, so that a defect in any one could not cause mistake. If ihs 
the star was not contained in the Durchmusterung, its approximate position was 
measured as described in Volume XXVI, p. 228, the correction for orientation and 
aoale b«ing applied graphically. 
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2 ANWALS OF HtBTARD COLLEGE OBSERTATOET. 

To detennioe the rariationB in brightness a sequence of comparison stars was 
selected, each difFering by about half a magnitude or less from ihe next, the brightest 
being brighter than tiie variable at maximum, and the faintest being fainter than 
the variable at minimum. The positions of these stars were next determined by 
laying upon the photograph a glass plate ruled in squares one millimetre on a mde, 
and estimating the position of each star and that of the variable in twentieths of a 
millimetre. Six estimates were made of the position of the variable, and two of each 
of the comparison stars. The differences, found by subtracting the mean of the 
position of the variable from that of each star, were then reduced to seconds of 
arc by multiplying by the scale of the photograph which is 0.1 cm. = 179", in the 
case of the Bache Telescope, and 0.1 cm. = 163" in tlie case of the 8-inch Draper 
Telescope. The coordinates thus found have not been corrected for error in orien- 
tation or in scale, due to differential refraction and other cauHes. The measures of 
adjacent catalogue stars g^ve the means of applying these corrections if required, 
and for determining the right ascensions and declinations. It is believed, however, 
that for purposes of observation either visually or photographically, the rectangular 
coordinates wUl prove more convenient in the case of the fainter stars. 

No satisfactory method has yet been devised for determining the absolute 
photographic mf^;nitudeB of the stars. This is especially the case with the fainter 
stars, and the errors and uncertfunties of this portion of the scale may still be 
lai^e. On the other hand, the relative brightness of different stars, even if faint, 
can be determined with great accuracy by the method of Argelander. This is 
shown in Volume XXXVIII of these Annals. If, then, the magnitudes can be 
obtained upon a scale consistent with itself, they can be reduced without diflSculty 
to an absolute scale, when hereafter such a scale can be determined. Accordingly, 
the method described in Volume XXVI, p. 251, has been used. It is only necessary 
here to adopt proviaonal magnitudes for the stars of the sequences described above, 
and later, when tike true magnitudes of the stars composing them can be deter- 
mined, a correction can be readily applied to all the magnitudes of the variables 
based upon them. Four plates were selected on which the images of the stars are 
small and round. These images were then compared with scales cut from Plate 
B 2185, and described in Volume XXVI, p. 52. Images were formed of each star, 
with the exposures 729', 243', 81*, 27', 9', and 3', and scales were thus made with 
which it was easy to compare the images of stars on other plates. To avoid injury, 
these scales were protected with thin cover glass, and wire handles attached to 
them. The ratio of the times of exposxire was three, instead of two and a half, 
to allow for the longer relative exposure required when the light is faint. To 
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A PHOTOGRAPHIC STUDY OF VARIABLE STARS. O 

eliminate syBtematio differences in the different platoa, the means of the intervals 
between the successive stars in the sequence were used instead of the readings 
themselves. Assuming the brightness of the first star as zero, that of the others 
was found by successively adding those intervals. Measures were thus obtained on 
a scale which was purely arbitrary as regards its zero. For stars north of decli- 
nation —2", and conttuned in the Durchmusterung, the magnitudes were taken 
from that catalogue, and reduced to the photometric scale by adding 0.1 to the 
magnitudes 7.8 to 8.2 inclusive, 0.2 to the magnitudes 8.3 to 8.9, 0.3 to 9.0, 0.4 
to 9.1, 0.5 to 9'.2, 0.6 to 9.3, 0.8 to 9.4, and 1.0 to 9.5. This scale is baaed upon 
the measures discussed in Volume XT TT, p. 356. For stars south of — 2°, the cata- 
logue magnitudes taken from ihe Southern Bonn Dim:hmusterung and the Cordoba 
catalogues - have been used without correction, since at the time this rule was 
adopted no reduction had been made of these magnitudes to the photometric scale. 
The difference was next taken between the two magnitudes thus derived for 
each catalogue star, and the mean of these differences applied to all the measut^ 
magnitudes gave the adopted magnitudes for all the stars of the sequenoe. 

The measiu^ments of the comparison stars are given in Table I. The approxi- 
mate positions of the variables, for 1900, are given in the headings of the separate 
portions of the table. The designation of the comparison star is given in the first 
colimin. The catalogue dumber is given in the aecoud column, and is followed by 
the corresponding magnitude, right asceusion, and declination, in the third, fourth, 
and fifth columns. For stars north of dedinatiou — 23°, the Bonn Durchmusterung 
was, in general, used. For stars south of declination —23°, the Argentine General 
Catalogue and Cordoba Zone Catalogues were used. Later, the Cordoba Durchmus- 
terung and Cape Photographic Durchmusterung were published, and have been used to 
supplement the other work. In general, stars from — 23° to — 52° have been taken 
from the first, and those south of — 52° from the last of these catalogues. Exceptions 
to these rules are given in the Remarks following the table. The epoch for the 
portions of the stars is, therefore, 1865 when the variable is north of declination 
— 23°, and 1875 when it is south of —23°. The means of the estimated values of x 
and y are given in the sixth and seventh columns, and the corresponding residuals, 
expressed in hundredths of a millimetre, in the eighth and ninth columns. Negative 
vidues are indicated by Italics. The reraduals from the first and second measures 
of the variable are given here, the other residuals will be found in Table II. The 
coordinates of the star, expressed in seconds of arc, are given in the tenth and 
eleventh columns. The position of the variable is taken as the origin of coordinates. 
In several cases, it was found necessary to extend the sequence of comparison staie^ 
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generally because the variable became fainter than was indicated by the earlier 
photographs. Positione lor these stars were then found by meaeuriug theni, and also 
the variable and one star in the original sequence. A means of determining the 
orientation and origin of coordinates was thus provided. The additional measure- 
ments of the variable and comparison star will be found in Table III. It will be 
noticed that the origin of coordinates of the additional stars is not the same in the 
sixth and seventh columns as that of the original stars in the sequence. The 
deviations in right ascension and declination, between the observed and catalogue 
positions of the stars used in determining the place of the variable, are given in 
the twelfth and thirteenth columns. They are expressed in seconds of time and 
seconds of arc, and are found graphic^y from curves in which the abscissas equal 
the measured codrdinates, and the ordinates equal the catalogue right ascensions and 
declinations. When no correction for orientation and scale was required, these 
deviations equal the differences found by subtracting the mean, which was adopted, 
from the individual values of the coordinates. The fourteenth column gives the 
interval between each star of the sequence and that following it, as determined by 
the photographic scale, and expressed in hundredths of a magnitude. The fifteenth 
column gives the residuals, expressed in tenths of a magnitude, found by subtracting 
this mean from the individual values. The rixteenth column gives the adopted 
magnitudes of the comparison stars, found as described above. Italics, in this 
column, indicate that the images of the stars were too faint to be measured with 
the scale, and the magnitudes were obtained by estimating the intervals between 
Uiem by Argelander's method. This was also done in a few cases, when brij^ 
stars were added. 
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TABLE I. 

COHPARISbK STABS. 
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7.32 
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f 
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9.80 
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00,00 
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6.70 
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1 
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10.6 
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9.70 


2.20 
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-1172 
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nm 
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6.7 


14 54 46.0 
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0.20 
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. 35 
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6.8 


15 6 51.2 
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8.7 
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8.7 
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-71 84.8 


7M 


5.66 
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8.16 
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9.2 
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-71 24.0 


4.S0 


9.20 


00,00 
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8.48 
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9.2 
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-71 20.8 


OM 
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- 743 


+ 820 
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2701 


8.60 
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9.4 
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-71 27.6 


2.05 


8.08 


00,00 
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9.6 
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4.25 


6.26 


00,00 
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+ 96 
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9.40 




-71°1751 


9.8 


14 68 16.3 


-71 86.1 


6.75 


6.26 


00,00 


00,00 


+ 376 


- 84 




. 40 


001/ 


9.72 
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4.20 
3.60 
4.20 


7.06 
6.68 
6.68 
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00,00 
00,00 


00,00 
ft»,02 
OJ,02 


+ 98 
- 9 
+ 98 


+ 238 
+ 172 
+ 164 
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- 856 
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+ 676 




. 32 


0100 
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23 66 4.0 


+ 24 20.0 


86.10 


1£6 


00,00 


00,00 


+ 1932 


-2681 




. 18 


0070 


8.30 




+ 24° 4872 


9.0 


23 62 30.0 


+ 24 26.6 


23.02 


0,28 


03,(» 


asm 


- 200 


-2482 




. 88 


1707 


8.48 




+ 24° 4869 


8.9 


23 61 34.6 


+ 24 47.3 


18.68 


8.40 


05,02 


00,00 


- 908 


-1108 




. 08 


7017 


8.86 




+ 24° 4888 


8.6 


28 61 28.6 


+ 24 40.0 


18.10 


6.10 


00,00 


00,00 


-1002 


-1488 




. 36 


0770 


8.94 
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Dh. 


C«.No. 


Mi<A. 


B.A. 


Dk 


• 


» 


^ 


4y 


. 


y 


A> 


M Mew. 


B«>ld. 


M-gn. 


220. ZPmaii. R. a. 28» 66-.0, Dm. + 25» 21' (contmorf). 


f 
S 
b 

k 
1 
m 


P 
1 

t 
n 


+ 24° 4871 
+ 24° 4876 


■9.0 
9.6 


28 62 28.1 
23 64 16.8 


+ 24 6'l.7 
+ 24 67.8 


23.10 
32.26 
26.66 
23.80 
19.20 
20.90 
23.50 
27.50 
28.45 
22.80 
26.90 
20.16 
28.60 
24.20 


10.80 
12.40 
13.08 
16.90 
17.48 
11.20 
16.80 
17.60 
14.65 
11.35 
13.80 
16.22 
15.05 
14.60 


00,00 
00,00 
00,00 
00,00 
00,00 
00,00 
00,00 
00,00 
00,00 
00,00 
00,00 
00,00 
00,00 
00,00 


00,00 
00,00 
M,02 
00,00 
02,03 
00,00 
00,00 
00,00 
00,00 
00,00 
00,00 
(J«,08 
00,00 
00,00 


- 187 
+ 1304 
+ 228 

- 78 

- 828 

- 646 

- 122 
+ 580 
+ 686 

- 236 
+ 482 

- 668 

- 106 

- 8 


- 799 

- 456 

- 846 
+ 277 
+ 872 

- 662 
+ 179 
+ 391 

- 90 

- 628 

- 310 
+ 166 

- 24 

- 98 


; ; 


. 62 
. 08 
. 25 
. 02 
. 48 
. 20 
. 18 
. 80 
. 18 
. 25 
. 12 
. 25 
. 16 


1020 
U70 
7021 
1000 

mti 

OJIO 
0070 
0701 
00^1 
1100 
lOli 
0101 
..iO 


9.29 
9.91 
9.99 
10.24 
10.26 
10.74 
10.94 
11.12 
11.42 
11.60 
11.86 
11.97 
12.22 
12.87 










+ 26° 6062 


9.8 


28 61 89.9 


+ 25 10.6 


















































221. Y Cabsiopbiab. R. A. 28* 68".2, Doc +56» 7'. 


V 

m 


B 

+ 54° 8101 
+ 64° 8098 
+ 64° 8106 


8.8 
9.1 
9.6 


28 65 63.4 
28 56 12.6 
28 64 66.2 
28 66 41.8 


+ 64 52.8 
+ 64 46.9 
+ 64 86.7 
+ 54 64.0 


4.46 

2.20 
1.40 
7.10 
6.26 
6.98 
1.76 
4.60 
7.42 
6.20 
4.68 
4.60 
4.00 
4.68 


8.28 
6.80 
2.88 
9.30 
11.85 
5.22 
7.20 
8.60 
7.66 
8.98 
9.16 
8.36 
8.66 
9.56 


00,00 
00,00 
00,00 
00,00 
00,00 
OSfii 
00,00 
00,00 
0«,08 
00,00 
OJ,02 
00,00 
00,00 
05,02 


02,03 
00,00 
02,03 
00,00 
00,00 
03,0« 
00,00 
00,00 
00,00 
03,02 
00,00 
00,00 
00,00 
00,00 




- 367 

- 497 
+ 482 
+ 130 
+ 249 

- 440 
+ 8 
+ 484 
+ 122 
+ 21 
+ 24 

- 73 
+ 21 




- 404 

- 962 
+ 166 
+ 600 

- 499 

- 176 
+ 52 

- 119 
+ 114 
+ 142 
+ 11 
+ 60 
+ 207 


•■ 


" 








. 48 
. 32 
. 38 
. 86 
. 36 
. 36 
. 28 
. 30 
. 82 
. 35 
. 30 
. 40 


0070 
1017 
OOOi 
0770 
7007 
0770 
0700 
0000 
0001 
0077 
0000 
00.0 


8.96 
9.44 
9.76 
10.14 
10.49 
10.84 
11.19 
11.47 
11.77 
12.09 
12.44 
12.74 
13.14 










+ 64° 8099 


9.6 


23 65 8.2 


+ 64 48.8 


























































222. - Andbohbda.. R. A. 28» S9-.6, I>~. + 48° C. 1 


V 


+ 42° 4827 
+ 42° 4831 
+ 48° 4624 
+ 42° 4818 
+ 42° 4819 
+ 42° 4884 
+ 42° 4828 

B 

+ 42° 4824 

B 


8.4 
8.6 
8.1 
8.3 
7.6 
9.0 
8.6 


23 67 9.1 
23 68 10.4 
23 57 26.4 
23 66 26.6 
23 55 45.3 
23 59 6.3 
23 56 56.1 


+ 42 45.2 
+ 42 35.4 
+ 48 9.6 
+ 42 43.1 
+ 42 49.8 
+ 42 57.7 
+ 42 47.9 


10.26 
14.82 
11.10 
3.80 
4.45 
17.88 
9.25 
9.60 
9.65 
9.70 
11.25 


4.84 
1.62 

14.20 
4.30 
6.75 

10.22 
6.20 
5.15 
6.20 
4.90 
3.78 


00,00 
0«,03 
00,00 
00,00 
00,00 
(W,02 
00,00 
00,00 
00,00 
00,00 
00,00 


01,01 
O«,03 
00,00 
00,00 
00,00 
0«,03 
00,00 
00,00 
00,00 
00,00 
03,02 



t 663 
+ 139 
-1133 

- 945 
+ 1244 

- 163 

- 106 

- 98 

- 90 
+ 168 




- 626 
+ 1526 

- 88 
+ 811 
+ 877 
+ 222 
+ 51 
+ 222 
+ 10 

- 173 


■■ 


" 








. 68 
. 42 
. 10 
. 02 
.. 62 
.. 18 
.. 36 
.. 32 
. . 22 
.. 32 


0717 
0711 
7010 
0720 
0072 
0070 
7771 
0171 
0001 
2700 


7.66 
8.24 
8.66 
8.-6 
8.78 
9.30 
9.48 
9.83 
10.15 
10.37 


9.4 


23 57 0.6 


+ 42 48.1 
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222. - Andrombdab. R. A. 23* 59».6, Die + 48° C (oontinaed). 








«. .. .. 


• ' 


6.25 
4.90 
9.82 
10.36 
10.85 
9.16 
10.20 


6.16 
2.82 
6.28 
4.86 
4.20 
6.66 
4.40 


00,00 
00,00 
0«,03 
00,00 
00,00 
00,00 
00,00 


00,00 
02,08 
10,03 
00,00 
00,00 
00,00 
00,00 


„ 

- 662 

- 872 

- 70 
+ 16 
+ 98 

- 179 

- 8 


+ 61 

- 829 
+ 72 
+ 2 

- 104 
+ 116 

- 72 






36 
68 
20 
30 
20 
27 


/ISO 

mo 

0000 
00/1 
0/10 
l.SO 


10.69 
11.04 
11.62 
11.82 
12.12 
12.32 
12.69 



















































REMARKS. 



1. Tbe poddon of itar g appeart to differ from (hat of 
C.DH. —39° IT, Itt ponton for 1075 «m accord- 
iogl; derived from the meMnrementi, and found to 
be R. A. 0* 3- SS'.S, Dec. - 39°68'.6. ThU agreei 
cloaely with the paadon of C.P.D. — S9° 1, which ia 
R.A-0*i"36'3,Dec. - S9°58'.7,aiid indicateaaimall 
error in the C.DH. 

*. This itar it No. 619 In the Catalogue of OiUit* where 
the poiiiion precedet I'.l, eoath 2", that giren in Table 
I. Tite photographic magnitndet depend on ftar a 
wUch ia Z.C. 0* ISie, ma^. T, and ftar b whidi ii 
Z.C. 0* 1S76, magn. 7.6. 

1. The ttar c «a« added to the leqnence later, and ita 
coordinatei were not meaiiired. 

8. The photographic m^nitudei depend on Mar a vltich li 
Z.C. 3* 42S, magn. 9.0, and Mar c which it Z.C S* 338, 
magn. 9.G. 

9. Star d U alio A.O.C. 2S67, magn. 9. Star a ia 
Z.C. a* 7i6, magn. 8.0. The mean of the A.O.C. tnag- 
idtndet of thit Btar haa l>een oaed in deriving the photo- 
gnphic magnitadei. 

IS. The Cordoba Dorciunntterniig wat oted for these com- 

U. Star a ia alto A.O.C. 3081, magn. 7.B, and c ia 
A. O. C. 2984, magn. 8.8. The meuii of the A. O. C. 
and Z. C. inagnitadea of theae atart have been nied 
in deriTing tlie photograpliic magnltudei. On Plate 
B 10663, atar t, and on Platet B 18834, B 14606, and 
B 14998, itart r and t were too fi^nt for comparison 
with the icale. The interrala in brigfatneaa were there- 
fore eatimated. 

14. Star a ia A. O. C. 2898, magn. 6.6, b ia A. O. C. 3903, 
magn.T.6, c it A.O.C. 3086, magn. 7.1, and e it A.O.C. 
MM, magn. 7.3. Surt n, o, and p were added to tbe 
•eqnence later. On Platea B 1063S, B 16S78, B 16386, 
and B 18036, their imaget were too faint for eompari- 
nn with the tcale. Tbe interralc in ttrightneaa were 
Ibnelore ettiinated. 



'. Slarait A.O.C.409S,iDagn.7.S. On PUtet B 14674, 
B 33198, B 24017, and B 24508, atart o aitd p were too 
taint for compariion with the tcale. Tbe intervalt in 
brightneai were therefore estimated. 

1. On PUte 1 16340, itara m, n, and o were too faint for 
compariaon with the icale. Tlie interrala in brigbtneta 
were therefore eitimated. 

I. When the magnitndet of the ctftnpariton ttart were 
determined onlj two platea were avaitable for meaanre- 
ment. Tberefore, each plate wiu meaaared twice. Ttie 
adopted magnimdei are derived from the magnitndet 
giTen in tbe C. DH. 

. Star a it alto Z.C. 4* 170, magn. 7.6. The mean of 
the A. G.C. and Z.C. magnitudet ha« been nied in 
detennining the photograi^iic magnitadei. 

1. Slaraiaalto A.O.C. G31S, magn. 6.8, and b it A.O.C. 
6318, magn. 7.3. 

:. Star a it alto Z. C. 4* 1535, magn, 7.0. The mean, 7.1, 
of the A. Q. C. and Z. C. magnitndet haa been nted in 
determining the photograpliic magnitndea. 

. Star Ic it probably C.DH. -S3°I989, R.A.4'69-37'.7, 
Dec. — 22°2'.0 (18T6), magn. 10, atanming an error of 
about 5* in right aacenaioD in ttiat catalogne. No evi- 
dence of proper motion appeart on anperpoaing platea 
taken on Novemtwr 4, 1889, and J&niiar;23, 1897. On 
both, the atar liaa nearly the same right aacenaion aa 
C.DM. -SB" 1991, H.A. 4»59-4B'.3, Dec. -S3" lO'.O 
(1876), magn. 10 

>. Star a it alio A. 0. C. 6013, magn. 7.8. It wat added 
to the teqaence later, and ita coordinates were derived 
from itt catalogue position. 

. On Plates B 10677, B 13687, and B 23999, atar r, and 
on Plate B 17541. itara q and r were too faint for com- 
parison with tbe tcale. The intervalt in brightneii 
were therefore estimated. C.P.D. positlont and magni- 
tudes were used. 

. Tbe adopted magnitndea are derived from the magnl* 
todea given in tlte C. DU. Tbe declination of atar n 
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ftppean to differ from that of C DM. -SSOSSfT. lU 
poiitioii for 18TG *as Kctordinglj derived from the 
meMnreraenta, and fonnd to be B. A. 6* 14-> 34*4, Dec. 
-SS'sa'.B (1876). The Btu- is not in the C. F.D. 
The poaition in the C. DM. kccordingl? leemi to be 
about 1'.6 too far Boutb. No evidence of proper motion 
tippetn, on gaperpoaing pUtea taken on October 5, 
1895, and November 26, 1900. Star n hu not been 
nMd In deriving the magnitndea. 

88. Star b it marked neb. in the C. F. D. N. Q. C. 1916 
probablj'deaigtutei the endre clnatcr, inclading tiaa 
object. Star b bM been nsed aa a companion atar, u 
the nebnlositj doea not interfere irith the meaanremeota 
on a large pardon of the platea. 

29. The adopted magnitude! are derived from the magni- 
tndea giveD In the C. DM. 

80. The Btara q, r, and a were added to the leqaence later. 
On Flatea B9123, B 14418. B 18248, and B 20638, 
they were too faint for compariaon with the scale. The 
intervale in brightnesa of p, q, r, and a were therefore 
estimated. 

SU. On Plate I5T36, atar r, and on Platea II 27, 16861, and 
B 10943, nara q and r were too funt for uompariaoo 
with the scale. The intervals in brightneas were there- 
fore eadmated. 

34. Staraiaalao A.G.C. 8828, magn. 8.0, and b ii A.Q.C. 
9023, magn. 8.2. The means of the A. G. C. and Z.C. 
magnitndea of these stars have been oaed in deriving 
photographic mijpiltudes. 

36. The poaidon of atar h spears to differ from that of 
+ 46° 1267. Its poaitioD for 186S waa accordlnglr de- 
rived from the meainrementa, and fonnd to be B. A. 
7* 16* IS*,?, Dec. +46" 86' .6, which precedea the 
DDTchmnalerung position V.d, and is south 3' .6. No 
evidence of proper motion appears, on •aperpoaing 
platea taken on April 6, 1890, and Febmary IG, 1908. 

88. Stark is C P.D. -41°1660, magn. lO.S. The atari n 
and o were added to the sequence later, and the magni- 
tadei were derived from eetiroaies on Plates B 18388, 
B 19039, B 31363, and B 23806. 

99. The position of star d appears to differ from that of 
+ B° 1796 Its position for 1866 waa accordinglj' derived 
from the meaaurementa, and fonnd to follow the Dnrcb- 
mnsterung position by 3*. 9, tonth I'.S. 

41. Star h is C.DM. -22" 6694, magn. 9.8, R. A. 8*2" 
ll'.S, Dec. - 33° 34- .3 (1875). Star k ia C.DM. 
- 83= 6699, magn. 10, H. A. 8» 3- 24'.9, Deo. - 28= 
38' .4 (IST6). Star 1 ia C.DM. -23° 5700, magn. 10, 
B.A. 8»2-27'.7, Dec. -22°28',6 (1876). Star m is 
C.DM. -28°6e92, magn. 9.7, E.A. 8»2-lM, Dec. 
-330 85'.3 (1875). 

43. On Plate B 3701 1, stars o and p were too faint for com- 
parison with the scale. The intervala in brigfatneas 
were therefore eatlmaled. 

43. On Flatea B 18049 and B 35061, atara o, p, q, r, a, 
and t; on Plate B 24321, staji n, o, p, q, r, a, and t; 
on Plate B 26984, atars r, a, and t were too faint for 
comparison with the scale. The intervals in brigbt- 
neaa were therefore estimated. Tb6 photographic mag- 



nitndes depend on atar a -i-hich la Z. C. 8* 1647, magn. 
8.3, andalard'wUchliZ C 8* 1687, magn 9.4. 

. On Plate 1 14876, alar n, and on Plate 1 28486. stars m 
and n were loo faint for comparison with the srale. The 
intervals in brightness were therefore estimated. 

. Meaanrea with the scale were made on a fifth plate, 
I 8246, and gave the residnala, 0, 0, 1, /, 0. 3, 1, 1, for 
stars a to h, respectively. 

I. OnPlateB3l3C4, atars n and o, and on Plate BS2637, 
ttars I, m, n, and o were too faint for comparison with 
tbe scale. The Intervals in brightneaa were therefore 
estimated. 

I. On all the platea measured, stars r, a, and t were too 
faint for comparison with the acalc. The intervals in 
brightness were therefore estimated. 

. An additional aet of measures was made, on Plate 
1 13787, fordetermining the magnitudes of the sequence, 
and gave the residuals 1,0, 0, 1,0.0, J, and 1, for atara 
a to h, reapectively. 

I. Tbe Cordoba Durcbmnslcrung was nsed for these com- 
puison stars. The atar a was added to the aeqoence 
later, and the coordinates were not measured. 

1. On Plates B 24946 and B 26682, atar o was too funt for 
comparison with the scale. The intervala in brightneas 
were therefore estimated. 

i. The atars p, q, and r were added (o the sequence later, 
and the magnitndea were derived from estimates on 
Plates B 15536, B 15930, B 19066, and B 21436. 

'. The comparison star n is C. P. D. —39° 4517, magn. 
10.8. 

t. On Plate B 12908, stars n, o, and p, and on Flats 
B 24968, atar p were too funt for comparison with the 
scale. The intervals in brightness were therefore esti- 
mated. The images of stars q, r, and s did not appear 
on any of tbeae places, and the magnitudes depend on 
estimates made on Plates 1 25151 and A 8028. 

>. On Plate B 10644, stars m, n, o, and p, on B 16301 
atars o and p, and on B 21657 stars n, o, and p were 
too faint for comparison with the scale. The Intervals 
in brightneaa were therefore estimated. 

). The stars V, a, b, and e are identical with Nos. 119, 
131, 133, and 9i, respectively, in the catalogue of stars 
near irCarinae, given in the Argentine General Cata- 
logue, p. 626. 

I. On Platea B9294 and B 11141, atars a and t, and on 
Plate B 10934, stars r. a, and t were too faint for com- 
parison with the scale. The intervals in brightness 
were therefore estimated. Star h is anspected of vaii- 
abili^, and waa not used in eatimatea of the varialile, 
nor in deriving the magnitndea of the compariaon stars. 

I. Stars 1, 8, and 3 were used in deriving position of vari- 
able. Magnitudes of comparison stars derived from 
Z.C. magnitudes of stars a, b, and e. On Platea B 10888 
and B 11141, star n was too faint for comparison with 
the scale. Tbe intervals in-brigbtness were therefore 
estimated. 

.. Additional measnres for determining the magnitudes of' 
the comparison atars were made on Plate B 13567, and 
gave the residuals, 1, 0, 1, 0, 1, 0, 0, 1, and 8, f«t ataia 



Digitized by VjOOQIC 



A PHOTOGRAPHIC STUDY OF VARIABLE STARS. 



• to k, retpectlTelT. The magnitiidei of the ibura g 
»nd h were Dot used in deriTing the magnitndeB of the 
compariBOD slut. 

66. AddidoDil mewiirei for determining the nukgnitodea of 
the compmriion ituri vere made on Plate B 9350 and 
gAve the reoidaaU, 0, 1, i, i, 0, /, 0, e, 0, 0, 0, 0, and 
0, for BisTE a to o, reapectively. ProbaUj C. P. D. 
— GS°39tO rcpreteDla the combined light of k and 1. 
The meanired posidoD of k follow* y.S, Muth 0'-8, 
1 precede! O'.e, aonth V.B. 

68. On Plate B S1846, star m wu too faint for compariMU 
with the icale. The inleTral in brightneH wm there- 
fore eidmated. 

TO- On Platea B 13480 and B 22991, the scale meanirei of 
■tar f make it sllgfttlj l>tighter than e. This ii prob- 
ablj doe to photographic effect and position of images 
on the platet, and not to Tkriatioa in either of these 



71. On Plate B 18935, slan m, n, and o, on Plate B27SST, 
stars a and o, and on Plate B 89714, stars I, m, u, and o 
were too faint for comparison with the scale. The 
interralB in brightness were therefore estimated. 

77. On Plate B9362, the scale measoreofc makes itsligbtly 
brighter than b. An independent eiaminabon of the 
plate showed that this is probably dne to the image of c 
bang near the edge of the plate, and not to a real 
change in brightness of the star. 

78. On Plate B 109S6, star n was too faint for comparison 
with the scale. The interral in brightness was there- 
fore estimated . 

80. Valne of x originally recorded 18.70. 

81. The image of star m is fainter than n on Plate 1 106S4. 
The difference is probably dne to the [riiatogiaphic 
Image, and not to real variation in either m or n. 

83. Star 1 is C. P. D. ~W 6771, magn. lO.S. 

84. Additional measoies were made on Plates 16418, 16481, 
1 6466, 1 6482, 1 6G06, and 1 6625, and gave the rend- 
nahi, 1,0, 1,1, 1, S, 0, 0, i.O, 1; 1, 1,1, 2, 0,0,0, 1, 
0,1,.; 1, 1,0, 1, i, 0, 0, 0, 0, 0, li I, 0, 0, 0, 1, t, 1, 
0,0,.,.! 0. *. 0, 1, 0. i, 0, 1, 1,*, 1; and 0, 1, 1,0, 
1, 1, I, 0, 0, 1, and 1, for stars a to n, respecdvely. 
Stars o, p, q, and r were added to the seqnence later 
and the magnitudes were derived from estimates on 
Plates IS626, B 23864, B2S869, attd 127118. 

86. On Plate B 18682, start m and n were too taint for com- 
parison with the scale. The intervals in brightness 
were therefore estimated. 

S7. Additional measaree were made on Plates B 6408, B 6876, 
B6971, and B 11273, and gave the residnals, 0, 0, 1,0, 
0, 0, 0, 0, 0. 0, ; 0, 1, 0, /, 1, 0, 1, 0, 0, ... 1 0, 0, 0, 
0,1, 0,0, 0,0,0,0; 1,0, 1,1, 1,0,0,0, 1,0, and 0, for 
Mara a to m, respectiTely. Stars o, p, q, r, s, and t were 
added to the sequence later, and the magnitudes were 
derived from two seta of eitimales on Platet A264G 
and A 3667. 

88. Thia star is near SLnpi, sonth following IS". The 
same comparison stars have been used for both. The 
two portions of the table are therefore nearly the same, 
eswpt that toi No. 88 the Taloea of x an 4" leM, sad 



of 7 13" greater, than the correaponding ralnes for 
No. 87. 

90. On Plate B 11IS7, star o was too faint for compariton 
with the scale. The interral in bri^tnest was there- 
fore ettimaied. 

92. Star k is C. P. D. -60°776e, magn. 10.6. On Plate 
B 3485, stars n, o, p, q, r, and s, on PUte B 13350, 
sUr s, and on Fbte B 15406, stars r and s were too 
faint for comparison with &e scale. The intervals in 
brightness were therefore estimated. 

98. Stars f and g are C. UM. - 22° 10970, magn. 10, and 
C.DM. -83=10979, magn. 10, respectively. 

94. Star c is also Z. C. 15* 1237, magn. 7.5. This magni- 
tude is probably too bright, and was not aied in deriving 
the magnitndes for the sequence. On Plates B 23047 
and B 28402, star b was too faint for comparison witii 
the scale. The intervals in brightness were therefore 
estimated. 

96. The positions of the start are taken from Vol. XXVI, 
p. 263. Stars a and c were not measured, bnt the 
coordinates were derived from the catalogne positions. 
It will be noticed that the adopted magnitudes in the 
last column have been derived, in Vol. XXVI, by 
multiplying the intervals by 1.20. The star m is 
C.P.D. -60° 8082, magn. 10,0. 

96. Additional meaanree were made on Plate 1 12998, and 
gave the residuals 1, 0, 0, 0, 1, 0, 0, 0, 0, 0, for start a 
to 1, respectively. 

97. Owing to the proximity of e, it is donbtfol whether 

4-79° 467, magn. 9.4, ia star e or the variable. Addi- 
tional meamres were made on Plates I 13904 and 
1 19915, and gave the residnals, 0, 1, 1, 1, 0, 0, 0, i, 
and 0, 1, 0, 0, 0, 0, 0, 1, for stars a to h, respectivel]'. 

99. ThettarlisC.P.D.- 48° 8191, magn. 10.1. 

100. Plate B 16666. Images poor. 

101. PlBteB3742. Images elongated. On Plate B 87076, 
■tar r was too taint for compariton with the icale. 
The interval in brightness was therefore estimated. 

102. On Platet B 9160 and B 11848, start and p were too 
faint for compariton with the scale. The intervals in 
brightness were therefore estimated. 

108. The star d is double in the Catalogue of Qilllas, Noa. 

1S066 and 130G7. 
104. The Mar o is slightly north of k, while 1 is slightly 

■ODtb. C.DH. -44° 11376 is in the' same declination 

as k, and it is uncertain whether o or p is the catalogne 

star, but o has been assumed. 

106. The star 1 hat a faint adjacent star !■, whose position 
is given In the table althoo^ it is not used as a com- 
parison star. 

107. On Plate B 30106, star s was too faint for comparison 
with the scale. The interval in brightness was there* 
fore estimated. Start t, u, and w were added to the 
sequence on Plate A 1906, after Table I was in ^pe. 
For these stars, the measured coordinates are, in x, 
-t- 6.62, + 4.40, and + 3.35, and in y, + 5.30, + 4.32, 
and ■|-S.16,respectively. The corresponding differences 
in podtion from the variable are, iax, + 46", — 81", and 
-90",»ndiny, + 60", -J- 1", and + 61", respectively 
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Their nugnltodea, m deCennined b; ettimMM on PUtei 
B 17077, B178M, B 30287, and BS08S9, kre IS.Ol, 
18.31, uid I3.i8,reapectiTel;. . 

108. AdditloDkl meunrei were nud« on FUU B 18fi83, ud 
gave the reiiduali, 1, I, 0, S, 3, 1, 0, /, 0, I, 1, ■ , 
foritanatoo, reipectiTelj. The catalogne magnitodi 
of the star* f, g, and h were not Died in deWrminii 
the brightneei of the atari in the leqneiice. 

109. Additional measare* were made on Plate B 10116, and 
gare the reiidnalB, 3, 1, t, t, 1, 0, 1, 1, 0, t, I, for 
a to m, reapectirelf . Star o vaa added to the leqiieDce 
OD Hate B 10216, after Table I was in tjpe. For tUi 
ft»r,lheine*inredcodidlDateaare,iDz, + 8. 76, and In y, 
-f 4.60. The corresponding differencei In potilion from 
the Taiiabte are, in x, + 140", and In y, — S24". The 
mtgnitode, as derirod from eatimate* on Platea B 9156, 
B 10316, B 20363, and B ST967, a 13.86. 

110. On Plate B 16826, star p, and on Plate BS7107, atara 
p, q, and r were too faint for compariion with the 
acale. The Inlerrala in brightneaa were therefore 

111. The atara p and q were added to the tequeoce on Plate 
B 31991, after Table I waa in type. For thete atari, 
the meaanred coordinatei are, in i, — 0.18 and — 0.40, 
and in y, + 3.00 and + 4.6o, rcapectiTel;. The corre- 
ponding differences in poaidon from the Tariable are, 
in I, + 168" and + 197" and In y, + 377" and - 18", 
reapectlTelj. Their magnitndea, aa determined bj eiti' 
matca on Plates BS5664, B 30999, BS19G0 and BS1991, 
are 11.64 and 11.94, reapectlTelj. 

lis. Additional meaiorei were made on Platea B 6S94 and 
B 1IS16, and gare the reiidnalg, 0, 1, 0, 0, 0, 0, 0, 0, 0, 
0,0, 1, and 0,0, 7, 0, i, 0, i, f, f,0, ., ., for ftara a 
to n, reipectiTclj. Star p was added to the sequence 
on Plate B 6394 after Table I waa In type. For thia 
atar, the measured coordinates are in i, + 5.06, and In y, 
+ 6.48. The correaponding differeneea in position from 
the Tariable are, in x, 0", and in y, .f 100". The nugni- 
tnde, as determined Yiy eiMmatep on Plates B5394, 
B 16228, B2T911, and B 3^068, ia 18.26. 

116. On Ptale B 17634. atar n was too faint for comparison 
with the acale. The interval in brightnesa was there- 
fore estimated. Stars f and h are C.P.D. — 85''7>49, 
msgn. 9.6, and — 35° 7276, inign. 9.6, reapectively. 

117. This alar is C.P.D. -35''72T0. It was discovered 
independently b; Misa Weill in 1901, and was inserted 
in the table, the discover; by Innea in 1899 having been 
overlooked. On Platea B 19083, B 191 13, and B 194U, 
atar p, q, and r, and on Plate B 19217, start q and r 
were too faint for comparison with the acale. The 
intervals in brightness were therefore estimated. 

130. Themagnitudestakenfrom the C.P.D. have been naed. 
On Plates B 6963, B 9408, and B 23481, start p, q, r, and 
s, and on Plalv B 13760, etara r and a were too taint for 
compartion with the scale. The intervals in brightness 
were therefore estimated. 
. 121. The photofrraphs show a pair of stars in the same 
declination, of which atar n is the preceding. Either or 
both may be identical with - 49° 11823, magn. 10. 



US. Stan k and I are C.P.D. - 39<>790S, magn. 10.0, aid 

C.P.D. — 39° 7930, magn. 10.3, respectively. 
126, The atar e waa added to the aeqaence after the meat* 
urea for magnitode, with the acale, were completed. 
Estimalea by Argelander's method on Platea B9e69, 
B 19337, B233g2, and B28620, gave it 0.8, 0.3, 0.4, and 
0.4, fainter than d, and 0.0, 0.0, 0.1, and 0.1, brighter 
than f, respectively. 
1S7. Tbemagultodes taken from the C.P.D. have been naed 
in determining the brightneaa of the comparison atara. 
On Plates B 31282 and B 33060, atart o, p, q, r, and t, 
and on Plates B 14047 and B2I9S0. turt q, r, and t, 
were too faint for comparison with the tcale. The 
intervalt In brightnest were therefore estimated. 
138. IntheC.DM. thettarciaO'.l aoQthof ttarm. InUw 
C.P.D. it is north 0'.3. The measarct in the eleventh 
colamn show that It is 0'.6 north. In the CDH. b 
foUowa I, 1<.9. In Uie C.P.D. it precede* I, V.i. Tbe 
meatnre* in the tenth column show that they are In tha 
same right ascension. On Plate B 9882, stars p, q, and 
r were too faini for comparison with the acale. The 
inlervab Id brigfatnesa were therefore estimated. 
199. The magnitndea taken fromlheC.P.D. have been nted 
in determining the brightueas of the compariaon ttara. 
On Plates B 13582 and B 17710, atara o, p, and g, on 
Plate B 14047, start p and q, and on Plate B 33060, 
Stan m, n, o, p, and q were too faint for comparison 
with tJie scale. The intervals in bri^tneaa were there- 
fore eatimated. Star e had not been identified when 
flie magnitndea were deduced. Therefore, it "was not 
Died in deriving the magnitude* of the compariaon 
■tars. 
ISO. On Plate B 14044. star n, on Plate B 26891, atart I and 
n, and on Plate B 37447, start a, I, and a were too 
faint for comparison with the acale. The intervalt In 
brightness were therefore esrimated. 
ISS. On Plates 1 881S and I Ifi092, atar o was too faint for 
comparison with tbe scale. The interval in biigbtneM 
wat therefore ettimated. 
laS. In the CDH. Uie declination of ttar k la the aanw a* 
tbatofttarg. On Plate B 11789, tian q, r, a, and t, on 
PUte B 19086, ttar* t and t, on Plate B 19449, star t, 
and on Plate B 27445, atara r, s, and t, were too t^nt 
for comparison witb the acale T.he intervals in bri^it- 
Dess were therefore estimated. 
18B. On Plate B 8470, star q, and on Plates B 13546 and 
B2S84G, atara p and q were too faint for compariaon 
with the scale. The intervals in brigfatneaa were there- 
fore estimated. Platea taken with the 24-inch Brace 
telescope show a faint companion, magn. II, north 
following d, which rendered tbe scale measures difflcolt 
on Platea B 28345 and B 29576. 
136. On Plate B 19613, atars s, t, and n, and on Plate* 
B 23706 and B 23502, ilan r, t, t, and u were too Unt 
for comparison with the scale. The intervals In bright- 
ness were therefore estimated. Tbe ttar q hat not been 
Dsed in determining the msgnitude of the variable, since 
the platet taken with the Brace Teletcope thow that it 
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1S7. Nora Sigittarii. See OtciiIui 43 %i^ 46. ScAle 
meararea of the brl^ ttmn «, b, c. Mid d were made 
on AC14ft8, AC 8779, AC 8703, and ACS825. The 
magnitadea of the remaining tUut, e U> y, depend 
OD two independent meaniret of Plate* B 23759 and 
ASB4S. 

ISe. NovaAqnilae, No S. See alto Omilar 106. Thepoai- 
dona of the comparison *t*ri were derived from meas- 
□rei of A «606 on vMch the Nova doei not appear. A 
pOBtion vat aunmed for it which appears to agree 
cloaely with the tnie poaition, at !■ shown bj a com- 
pariion of Circnlar 106 with A.J. Vol. 29, p. 369. 
The poaitioD of atar t ahooJd be about 8" further north. 
The magnitades of atart o, p, and q were derived from 
the meuis of meaaurea and eatimatea. The magmtadea 
of tin fainter Mart were derived from ettimatea of 
A 6806. 

1S9. The Bonn Dar^mnateTimg magnilndet of itars b, c, 
t, g, and I, have been oaed in deriving the magnitadea 
of the eompariton ttart. 

140. The tame teqaence of compariton Mart wat nted for 
variablet 140 and 141. On PUle B I9S88, atar a, on 
Plate B2306fi, atart p and q, on Plate B83852, atart 
p, q, r, and a, and on Plate B 2^399, atar r, were too 
faint for compariaon with the acale. The intervala 
in brightneaa were therefore eatimated. The atar q ia 
probably double. 

141. See 140. 

143. The variaHe aUra US and 144 are near, and the aame 
compariaon atara are nted for all. The three atart are 
designated aa V, V, and V in the order of dltcoverj. 
The coordinatea are therefore referred to V. On 
Platea B 4038, B 18969, and B 33T98, atart o, p, and q, 
and on Plate B 18781, atara o and p were too faint for 
comparison with the tcale. The Intervali in bri^tnett 
were therefore eatimated. 

14B, The compariton star a it double. The combined photo- 
graphic light wat nted in determining the magnitudea. 
The atara n, o, p, q, r, a, and t were added to the 
•eqnence later, therefore, the Dnrchmnaterung magni- 
tude of o waa not naed in determining the magnitadea. 
The atara n, o, p, q, r, a, and t were too faint for com- 
pariaon with the tcale. The intervala in brightneai 
were therefore eitinuled. The early blMory of thii 
Inlereitlng object will be fonnd in Harvard Circular 7. 

146. Thia atar ia involved in a nebnla whoae centre It In the 
aame right aacenaion, and 14" aonlh of it. The poaltlon 
given in Dreyer't CataJogne, for N.O.C. 6768, precedei 
66*, and ia toath ST' .3. No nebnla appears on the photo- 
graphi in the poution of N.O.C. 6768. No evidence 
of motion wat thown from a compariaon of B384S 
taken on Jnly S, 1889, with B 83963, taken on Jane 3, 
1904. Either tUa atar or the nebula ia probably 
C-DH. -S»°1830T, mtgn. 9.6, which precedea the 
meatored poaition of the variable 1'.3, north O'.O. 
Neither object ia in the C.PD. The atar k ia 
C.P.D. -S9°8S87, magn. 10.8. On Plat«s B 17364 
and BS9S81, stars r and a, aud on Plate B238G1, 
■tan q, r, and ■ were too faint for comparison with 



the scale. The Intervals in brt^tneta were therefore 
estimated. 

147. Aatron. Nach. 185, 196. Stan o and p were too ttiat 
for compariaon with the acale. The intervala in bright- 
neaa were therefore estliDttpd. The measorea of star a 
probably relate te the combined light of A.G.C. 36361, 
magn. T.8, and A.G.C. 96363, magn. 10. 

148. The compariaon atar g precedea the variable 18', and 
ia north 3". They were probably combined in the 
C-DM. The atar d ia not contained in the C.DM. It 
is C.P.D. - 81" S9S3, magn. 10.3. On Platea B 19694 
and BS1810, the star h seema brighter than g, and m 
brighter than 1. Thia is probably due to the difference 
in form of the imsgea. On Plate B 12G48, atara m, u, 
and o, on Plate B 32036, stars 1, m, n, and o, and on 
Platea B 19694 and B31810, atar o were too faint for 
compariaon with the acale. The intervala In brigbbieas 
were therefore eati mated. 

149. See 150. 

160. The aame sequence of comparison atars waa used for 
variablet 149 and ISO. Thit ttar wat at flrtt aelected 
as compariaon atar o for variable 149. It was found 
to be variable by Miaa S. E. Brealin while obterring ' 
149. Another atar was acconlingly aelected in its 
place. 

161. Nora Aquilae, No. 1. Bee Circular 66. On Plate 
1 8899, atars s and t, and on B 38366, atar t, were too 
frdnt for comparison with the tcale. The intervals in 
brigbtnett were therefore eitimated. The magnitndea 
of the faint atars u, w, z, and y were derived from 
eatimaCea on Plate A 6013. 

les. See Ciroular 64. 

164. The atara m and n were too faint for comparison with 
the acale. The interval! in brightneaa were therefore 
eatimated. 

165. On Plate B 11603, atar r waa too faint for comparison 
with the scale. The interval in brightneaa waa there- 
fore ealimaled. 

156. On Plate B 14403 alar e aeema ali^tly bri^Mr than 
atar d, probably owing to tome pecniiarity in the photo- 
graphic Image. 

168. On Platea B 18667 and B 1769S, atara r and s, and on 
Plates B 22075 and B 243S1, atars p, q, r, a, and t were 
two funt for compariaon with the tcale. The intervals 
in brightneaa were therefore eatimated. 

169. On Plate 1 203T9, star p waa loo taint for compariaon 
with the acale. The Interval In brightnett was there- 
fore eitimated. On Plates 1 7003 and 1 20379 atar e la 
f^nter than d. 

161. The star n on the photegrapbs it about V.O aouth of 
the poaition given in the C.IIM. On Plate B 19090, 
atar r was too funt for comparison with the acale. The 
interval In brightneaa was therefore estimated. 

163. The brighteat ttar in the original aequeitce it that now 
designated aa b. The atar a waa added later. The 
interval a b Is rather large, but Uiere ia no alar near of 
intermediate magnitude. The coordinatea for poaition 
and acale measnrea for magnitude have not been obulned 
tor Slat a. The magntende was derivad from estimates 



Digitized by VjOOQIC 



AITNALS OP HARVARD COLLEGE OBSBRVATORY. 



of bri^tneti. Star d hu not been tued In abaerring 
the Tuikble, aince it i« giTen m Tulkble in the C.DM. 

164. Accotding to Plate B 10940 the decUiwtioQ of atar m 
it about S' north of tbe poaition giTeo in (he C.DU. 

166. According to the pbotograpbi tbe decUnatioD of tbii 
atar i» attont 1' north of the poiition glien In the DM. 
It la I'.l north according to tbe Catalogue of the 
Aitron. Gciell. The declination in the fifth column 
hai accordingly l>een changed from 31' .S to 3S'.8. On 
Plate 1 33466, tiar t and u were too funt for com- 
pariaon with the icaie. Tbe inlerrali in bri^toeH 
were therefore eidmated. 

I6T. The comparison star d baa a faint ilar following 0'.4, 
iouth 36", magn. lO.S. Tbe Coidoba Z.C., the C.DH., 
and the C.P.D. agree vitb the photograph* in giving 
the poiitioD conttuned in tbe table. A.O.C. 37643 pre- 
cede* 1S*.S, iODth y 1", and la probably in error. Start 
p, q, I, and t were added to the tequence after Table I 
waa in type. For thete tura the ueatDred cootdinaieB 
•re, in z, + 19.60, + 19.1fi, + I9.8S, and + S0.90, and 
in y, + 15.15, + 16.42, + 15.TS, and + 14.60, reapeo- 
tlTely. Tbe correaponding difference* in poaition from 
the Tkriable are, in i, — 19S". — S06", — 86", and 
+ 107", and in y, + 63", + 890", 4- 166", and - 86", 
' reapectiTcly. Their magnitnde*, aa determined by eati- 
malet on Plalei B 85684, B 86534, B29404, and B 33»6», 
are 18.69, 18.09, 18.17, and 18.47, retpecttTely. 

168. The atftre n and o were added to the leqnence after tbe 
meatnret for magnitude, with the tcale, wero • 
pleted. The inlervalt in brigbtnetc were therefore 
eatimated. Tbe interral 1 m wat ectimated 0.80, the 
icaie meaanrea give it 0.33. Tbe mean Talne, 0.81, 
waa adopted. 

ITO. On Plate B 16667, ttar t, and on Flatei B 1614T and 
B 19490, ttar n, were too faint for comparison with the 
tcale. The interralt in brightneti were therefore 
eatimated. 

171. On Plate B 83879, ttan q, r, t, and t, and on Platei 
B 20678, B 88888, and B 26460, itar* r, t, and t 
too faint for compari«ou with tbe acale. The interrala 
in brightDcet were therefore etlimaled. 

176. On Plate B 36069 tiar p wat too faint for comparUoi 
with the tcale. Tbe inlerrai in brightnesa wai there- 
fore estimated. 

176. On PUtea 1 1S484 and I 22897, ttan m, n, o, and p, 
and on Plate 1 18049, start o, p, and q were too fainl 
for comparitOD widi the scale. Tbe interrali in bright- 
neii were therefore esdmated. Start r and a ' 
added to the tequence later, and tbe interrala in brig^ 
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twice on Plate A 5384. The additional reeidoala for 
aiart n, o, p, andqareO, 1; i, 0; 1, 0; 0, 1, retpectiTcly. 

ITT. On the spectrum Plate B 18889, on which the rariable 
wat found, tbe image wat near the edge, lu bright- 
ness waa determined by compariaona with tbe ipectra 
of - 27° 14766, magn. 8.4, and - 27" 14838, magn. B.O. 
Tbe variable wat estimated as 4 grades fainter than 
- 27° 14766, and 2 grade* brighter than - 27° 14888. 

178. An examination of Plate B 1WS8 ihov* that ttv g 



certainly precedes the variable, and that the obaerred 
diiference in right aaocndon in the tenth colnmn ia 
correct. Plates B3629, t^en June 21, 1889, and 
B2T684, taken Ha? 39, 1901, were snperpoaed, and 
failed to thow any evidence of proper motion. 

179. The tame teqaence of comparison itara waa nted for 
variablee 179 and ISO. Star p wat added lal«r at Uie 
object first selected waa found to be the pritmatic com- 
panion of atu a. On Plate 1 19360, tUra r and t, and 
on Plate 131166, star t were tog faint for compariaon 
with the tcale . The intervals in brightneaa were tbeie- 
for estimated. 

180. See 179. 

181. A variable ttar of the Algol ^pe. live meaanret were 
made of the brigbtneas of the compariaon start. In 
addition to tbe valnet given in the laat colnmn bnt one, 
the retiduait obtained from Plate 1 18468 are, 0, 0, 0, 
/, 1, 3, 0, 0. 0, and 0. 

183. On Plates B 13694 and B 14405, start p and q, and on 
Plate BI928I itaf q were too f^t for comparison with 
the tcale. The intervale in brightneat were therefore 
estimated. 

188. On Phtte B 19672, atan r, t, t, n, and w, «n Plalea 
B 19096 and B 19877, start a, t, n, and w, and on Plate 
B 16787, start t, u, and w were too f^t for compariaon 
with the tcale. The interrala in brightnesa were there- 
fore eatimated. 

187. Five meatnret were made of tbe brightneat of the 
compariaon atart. In addition to thetftalnet given in 
the but colnmn bnt one, the reiidnala obtained from 
tbe tecond meaanre of Plate B 9678 are 1, 0, 0, t, 0, 0, 
0, 0, 1, 1, 0, and 0. 

191. The stars h, k, 1, and m were added to the sequence 
later, and the magnitodes were derived from eati- 
mates on the platet on which the bri^ter ttan were 
measnred. 

IBS. On Plate B S1778, stars o, p, q, r, and t, on Plate* 
B 10063 and B1681S, ttan r and s, and on Plate B863S9, 
ttara u and w were too faint for comparison with tbe 
tcale. The Interval* in brigfatnett were therefore 
estimated. 

198. Thiastuis + 48°41S9»intbereviBedBonnDurchmiu- 
terang. The start o, p, and q were added to tlie 
aeqnence later, and the magnitodea were derived from 
ettimate* on Plate* 1 9786, 1 16688, 1 16768, and 1 37788. 
Tbe magnitudes of stars m and n are derived from acale 
meaaurea and estimates. 

195. On PUte 1 7097, star r, and on Plate 1 21660, alar * 
were too funt for comparison with tbe scale. Tbe 
intervals in brightnew were therefore eatimated. 

196. This ttar it + 48°4100a in tbe reviaed Bonn Darch- 
mualerang. On Plate 1 18660, (tart o and p, and on 
Platet 1 18609 and 1 19819, atar p, were too faint for 
comparison with the acale. The intervale in brigfatnet* 
were therefore estimated. 

197. The stars m, n, and o were added to tbe sequence later, 
and the magnitudes were derived from estimatea on 
Plates 14882, B6S14, B 10600, and II9S79 Tbe magni- 
todea of atan k and 1 are derived from acale meaaare* 
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■ad eidnuttef . Star m m^ be fdentlckl with + 6''493S, 
miign. 9.6. 
198. When aelectiiig compariion (tan for thii Tari&ble one 
of them wu fomid to tmrj. It hu kccordinglj been 
decigiuiled u 199. It bu been uniiiii>d ttut 199 U 
+ 82^4335, M the pociUoD gJTeti ia the Darchmiutening 
■gT«et more clotely Tith it tb&n with 19S. On Plate 
1 8989, itkr r, on FUte I ISeSfi, wUn t uid n, ud on 
Plate 1 3TB58, ftar i. were too faint for compariaou with 
the aeale. The Interrali Id bri^tneM were therefore 



199. 



See 198. 

Thii rtar U GllUa ISfiSO, magn. 9.0. 

The atara m, a, o, and p were added to the leqnence 
later, and the magnitudes were derived from eatimatei 
OD Plate* B 10399, B 1G193, BS3S67, and B2STS9. 
Five meoanrei of (he compariwin itars were made on 
Plate B 68ST. The reiidoal* from the la«t three meaa- 
nrei are 1, 1, 1, X, I, S, 0, 0, 1; 1, 1, I, 1, 8, I, 0, 1, 
0; 1, 0, /, 0. t, I, 1, 0, 0, reipectivel;. 

On Plate 1 4830, atari o aod p, aod on Platea B 11831 
and B 30TT8, itan p and q vere too faint for com- 
paritOB with the scale. The interraU tn brigbtneat 
were therefore eitioiated. 

On Plate B 10399, iUr* n, o, p, and q, on Plate B 15193, 
■tan D, o, and p, and oD Platea B 6678 and B 16308, 
■tar q, were too faint for companion with tfae acale. 
The interrala in brightneii were therefore eitiraated. 
Star c ia C.DH. - 3S°]SS73, magn. 9.6. Star e ii 
C.DH. -SS" 17416, magn. 9.6. Star g i« C.DH. 
-23'1687S, magn. 9.9. Star h Is C.DH. - 33°1S876, 
nuigD. 10.0. Star m i* - S3« 15869, magn. 10.0. 

On Hate B 80670, ftar p waa too faint for compariiOD 
with the (cale. The interral in brigbtneM waa there- 
fore estimated. 

On Plate 1 9376, (tar a, and on Plate I1S888, itars 1 
and n, were too faint for comparison with the tcale. 
The interral^ in brightne*^ were therefore eatlmated. 

The Tariable and atar h are so cloae together that 
either might be acinmed to be + 40° 4930, magn. 9.1. 
Therefore, this magniCnde has not been naed in det«r- 
miniog the magnitude* of the companion star*. The 
rariable ii the south preceding component of the pair. 

On Plates B S0703 and B 38636, star p was too faint 



for comparison with the scale. The interraJs In bii^t- 
ness were therefore estimated. 

310. The Dnrchmnaierung chart and catalogne do not agree. 
The former gives an object in the position of star g, 
ttie latter, an object In the poaiiion of the variable. 
The Tariable has been aasnmed to be the catalogue star. 
On Plate 18860, stars m, a, and o, on Plate 13198, 
•tars n and o, and on Plates 1 6966 and 1 6994, stars o 
and p were too faint tor comparison with the scale. 
The intervals in brightness were therefore estimated. 
The stars q and r were sdded to the aeqoence later, and 
their magnitudes were derived from estimate* on Plates 
1 17131 and 1 38200. 

SIS. On Plate I IS18Q, stars o and p, on Plate 1 31S67, star 
T, and on PUtes 1 33393 and 1 83747, stars r and ■ were 
too faint for compariaon with the scale. The intervals 
in brightcess were therefore estimated. 

314. On Plate I 16806, star q, on Plate 1 16834, Stan q, r, 
and s, and on Plate 1 88497, star s were too faint foi 
comparison with the scale. The intervals tn brighbiess 
were therefore estimated. The star Images are poor on 
Plate I 16805, and comparison with the scale was 
difficult. 

S18. On Plate B 18630, stars q and r, on Plate B 16914, 
stars q, r, s, and t, and on Plates B 19S8S and B 38468, 
star* s and t were too faint for comparison with the 
*cale. Tbe blervali in brightness were therefore 
estimated. 

319. On Plate B 301SS, stars q, r, and s, on Plate B 19887, 
■tars r and s, and on Plates B 33948 and B 37601, star 
a were too fajnt for comparison with the scale. The 
intervals in brightness were therefore estimated. 

330. On Plate 1 15663, sUrs p, q, r, s, and t, on Plate 
1 18650, star r, s, and t, on Plate 1 38066 star n wen 
too faint for comparison with the scale. The interrsl* 
in brightness were therefore estimated. 

321. This star is + 64'>8103a In the revised Bonn I>an;b> 



333. The positian of +43° 4836, magn. 9.0, agrees with 
that of star k, bnt the tnagnitude is more'nearl; that of 
star g. On Plate 1 1971, star r, and* on Plates I 16806 
and 1 28786, star s were too faint for comparison with 
the scale. The Intervals in brightness were Uierefore 
eatimated. 



In general, six observations were made of the position of each variable. Tha 
residuals of two of these are given in the eighUi and ninth columns of Table I. 
The number of the variable and the additional residuals in x and in ^ are given 
in Table II. The measures of 95, Nova Normae, are given in Vol. 26, Part 2, and 
those of 138, Nova Aquilae No. 2, in CTircular 106. The additional lines assigned 
to variable 58 relate to stars c, f, p, q, and r, respectively. In variable 70, tiie third 
line relates to star c. 
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TABLE n. 

ADDITIONAL RESIDUALS. 



Ko. 


Ax 


Ay 


No. 


Aa 


iy 


No. 


bx 


Ax 


2 


00,^,06,00 


01,01,01,01 


53 


01,01,01,81 


00,00,00,00 


88 


80,80,80,00 


00,00,08,88 


8 


01,01,01,01 


82,02,03,02 


54 


00,00,00,80 


08,03,08,03 


94 


08,03,08,03 


88,00,08.80 


6 


01,04,Olfil 


08,83,08,88 


66 


01,01,01,01 


08,08,08,00 


95 


B 




7 


00,00,00,00 


80,80,80,00 


66 


81,81,81,81 


03,08,03,08 


86 


00,08,00,00 


02,03,82,02 


8 


01,01,01,01 


80,00,00,00 


67 


08,03,03,08 


03,OS,OS,0£ 


98 


02,02,02,03 


00,80,00,00 


10 


O«,O8,0S,Mr 


03,02,02,02 


68 


01,01 


00,80 


99 


00,00,00,08 


00,00,00,00 


11 


00,00,00,00 


01,(H,01,01 




07 


80 


180 


00,00,00,00 


02,02,03,02 


n 


00,08 


01,01 




OX 


82 


101 


01,0^,01,01 


01,0tfil,01 


13 


00,00,08,00 


01,81,01,04 




07 


80 


102 


03,02,02,03 


Olfilfilfll 


14 


00,00,08,00 


01,01,01,81 




04,0i 


03,82 


103 


00,00,00,00 


01,01,04,81 


16 


01,01,0^01 


01,04,01,01 




01,01 


00,08 


104 


02,02,02,02 


02,03,82,82 


16 


(H,01,01,01 


01,01,fii,01 


69 


oe,oe 


01,04 


185 


08,03,08,03 


08,88,08,08 


17 


03,02,02,02 


00,00,00,00 


68 


00,00,00,00 


02,03,02,03 


106 


00,00,00,00 


00,00,00,08 


18 


08,<^,O«,O3 


04,01,01,01 


61 


01,01,fl4,01 


02,02,03,02 


107 


08,03,08,08 


00,00,00,00 


18 


03,Oe,0t,(t3 


01,M,01,01 


62 


08,03,08,03 


08,00,00,00 


109 


00,00,08,00 


00,00,00,00 


20 


01,01,01,Oi 


01fii,01,01 


64 


Oi,01,01,01 


02,03,02,03 


110 


00,00,00,00 


0t,0lfil,01 


21 


88,O«,«,08 


08,08,08,05 


66 


00,00,00,00 


02,03,02,02 


111 


00,00,08,00 


01,01,01,01 


22 


0^01,81,01 


04,01,01,01 


66 


00,00,00,08 


03,08,08,08 


112 


00,00,00,00 


00,00,08,00 


28 


02,03,03,03 


02,02,03,02 


67 


01,01,01,01 


02,02,02,03 


115 


03,02 


00,00 


24 


00,00,80,80 


00,80,00,00 


68 


04,01,01,01 


00,00,00,00 


117 


08,08,08,08 


83,08,03,88 


26 


00,00,00,80 


01,0^,01,01 


70 


01,01,01,0^ 


00,00,00,80 


118 


03,08,08,03 


80,00,08,08 


28 


04,01,01,81 


08,03,08,08 




01,01 


00,80 


121 


88,08,08,00 


81,81,81,04 


29 


02,(»,02,02 


00,88,80,00 




00,00 


00,00 


122 


Oi,01,01,01 


01,01,0^,01 


SO 


03,O£,O£,08 


01l,(ii,OS,02 


71 


80,00,80,00 


02,03,82,05 


128 


81,04,01,01 


01,01,01,01 


81 


03,02,02,02 


01,01,01,01 


78 


00,00,80,00 


08,00,00,00 


124 


80,00,00,00 


80,80,00,08 


82 


01,01,01,01 


00,80,00,00 


74 


08,08,80,80 


08,80,80,80 


126 


03,03,82,82 


08,08,00,80 


84 


03,08,08,88 


82,03,03,82 


76 


08,08,08,08 


01,01,01,01 


126 


01,0^01,01 


00,08,08,80 


36 


02,02,02,02 


03,08,08,08 


77 


00,00,08,08 


08,00,08,08 


127 


04,01,01,01 


Oi,01,01,01 


36 


(H,01,0I,01 


00,00,00,00 


79 


03,08,08,08 


08,08,08,08 


129 


01,01,01,01 


81,81,81,01 


37 


01,0^01,01 


08,03,03,08 


80 


04,01,81,01 


08,83,08,83 


130 


00,80,80,00 


08,00,00,08 


88 


01,81,01,01 


01,01,01,04 


81 


00,00,80,80 


08,80,80,80 


182 


01,01,01,01 


02,03,02,02 


40 


80,80,08,00 


00,00,08,00 


82 


01t,0&fi£,0e 


01,01,0^,01 


133 


00,00,00,08 


08,03,88,08 


41 


80,80,00,00 


00,80,00,00 


83 


02,03,02,03 


02,03,03,02 


134 


03,02,02fi2 


02,03,02,02 


42 


«,03,88,88 


OS,OS,0S,O!B 


84 


00,80,08,08 


01,01,01,01 


136 


82,03,82,82 


08,08,00,00 


43 


08,03,83,08 


08,03,08,08 


86 


03,08,03,08 


00,00,00,80 


186 


00,80,00,00 


03,02,02,03 


44 


03,02,02,02 


00,00,80,00 


86 


02,03,82,03 


00,80,00,80 


187 


01fil,01fil 


00,80,80,08 


46 


0^01,01,81 


Oifil,01,01 


87 


02,03,82,03 


80,88,80,00 


138 


B 




46 


08,os,oe,os 


01,0i,01,01 


88 


80,80,80,80 


00,00,00,08 


189 


08,03,08,08 


08,03,03,03 


48 


88,00,80,00 


81,04,81,01 


89 


80,08,80,80 


08,08,00,00 


148 


01,01,01,01 


01,Olfil,01 


50 


00,80,00,80 


02,03,82,82 


91 


80,80,80,86 


02,03,02,03 


141 


80,00,00,00 


03,08,03,08 


61 


81,01,01,01 


88,08,03,08 


92 


00,00,00,00 


03,02,02,02 


142 


02,02,82,03 


00,00,08,00 
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No. 


41 


Ay 


Ko. 


^ 


« ■ 


Ko. 


As 


Ay 


148 


02,02,02,02 


00,00,00,00 


169 


05,03,02,02 


Olfilfilfii 


196 


Olfiifilfil 


fHfilftlfil 


144 


02,02,02,03 


00,00,00,00 


170 


03,08,08,08 


08,03,08,03 


196 


01,01,01,04 


00,00,00,00 


146 


00,00,00,00 


01,01,01,01 


170 


00,00,00,00 


01,01,01,04 


197 


Olfiifilfil 


0£,fiZfiS,OS 


146 


0«,M,03,03 


00,00,00,00 


172 


08,03,08,03 


01,01,01,01 


198 


02,02,03,02 


00,00,00,00 


147 


00,00 


03,02 


173 


OSfiS,OgyOS 


00,00,00,00 


200 


03,02,02,03 


00,00,00,00 


148 


00,00,00,00 


Olfiifilfil 


174 


00,00,00,00 


00,00,00,00 


201 


00,00,00,00 


02,03,02,02 


149 


00,00,00,00 


00,00,00,00 


176 


00,00,00,00 


08,08,08,03 


202 


00,00,00,00 


01,01,01,04 


150 


03,03,03,0* 


01,01,01,01 


176 


00,00,00,00 


00,00,00,00 


208 


02,03,02,02 


olMfi'fil 


151 


(W,02,02,02 


01,01,04,01 


178 


00,00,00,00 


01,01,04,01 


206 


00,00,00,00 


03,08,03,08 


152 


02,05,62,02 


00,00,00,00 


179 


Olfiifilfil 


02,03,02,03 


207 


02,02,02,03 


00,00,00,00 


163 


02,0*,OJ,02 


00,00,00,00 


180 


Olfiifilfil 


00,00,00,00 


208 


00,00,00,00 


03,02,03,02 


164 


01,01,01,01 


01,01,04,01 


181 


Ol,OI!,OS,Ot 


00,00,00,00 


209 


00,00,00,00 


03,08,03,03 


166 


03,03,02,02 


00,00,00,00 


182 


Olfiifilfil 


04,01,01,01 


210 


00,00,00,00 


(tSfigfi£fi£ 


157 


OS,02,02,02 


00,00,00,00 


183 


00,00,00,00 


00,00,00,00 


212 


00,00 


01,01 


168 


01,01,01,01 


08,03,03,08 


184 


difilfilfil 


01,04,04,06 


213 


0SfiSfi2fiS 


01,01,01,04 


169 


03,03,02,02 


Ufilfilfil 


186 


00,00,00,00 


00,00,00,00 


214 


00,00,00,00 


03fiSfi2,03 


160 


02,02,02,02 


00,00,00,00 


187 


00,00,00,00 


00,00,00,00 


216 


00,00,00,00 


01,01,01,04 


161 


0/,0i,0/,04 


00,00,00,00 


188 


Olfiifilfil 


00,00,00,00 


217 


00,00,00,00 


02,03,03,02 


162 


00,00,00,00 


00,00,00,00 


189 


03,03,02,02 


00,00,00,00 


218 


0^,OSfiSfi£ 


01,01,04,01 


164 


O«,O«,03,08 


00,00,00,00 


190 


Olfiifilfil 


Olfiifilfil 


219 


00,00,00,00 


03,08,08,03 


165 


00,00,00,00 


00,00,00,00 


191 


03,02,02,02 


00,00,00,00 


220 


00,00,00,00 


00,00,00,00 


166 


03,08,03,08 


00,00,00,00 


192 


OSfiSfiSfSi 


OSfiSfiS.OI 


222 


00,00,00,00 


04,01,01,01 


168 


OSyOSyOSyOS 


00,00,00,00 


193 


00,00,00,00 


00,00,00,00 









Ab stated on page i, the additional measures of the variable and comparison 
stars are contained in Table III. The successive columns give the number of the 
variable, the designation of the star, and the means and residuals of the measured 
coordinates. The coordinates in seconds, referred to the variable as an origin, are 
given in the seventh and eighth columns, and the means of these values and those 
given in the tenth and eleventh columns of Table I are given in the ninth and tenth 
columns. The designation of the first of the additional stars is given in the final 
colnnm of tlie table. 
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TABLE in. 

ADDITIONAL HEASUBBS. 



V«r. 


D«. 


. 


y 


As 


Ay 


• 


y 


■ 


y 


□«•. 


1 


V 


+ 6.19 


+ 6.11 


0.^01,01,01 


oi;oifii,oi 


















n 






+ 6.20 


+ 6.62 


00,00 


ot,m 


+ 2 


- 


106 


4 


- 


98 




8 




+ 6.20 


+ 3.68 


00,00,00,00 


<U,02,OJ,02 


















r 






+ 14.92 


+ 4.22 


OtfiS 


os,<» 


+ 1740 


+ 


116 


+ 1748 


+ 


106 




68 




























■ 






+ 8.80 


+ 4.68 


00,00 


(W,02 


+ 66 


- 


19 


+ 68 


- 


19 








+ 7.36 


+ 6.26 


00,00 


00,00 


- 81 


+ 


16 


- 30 


+ 


15 




70 




+ 8.46 


+ 7.90 


00,00,00,00 


00,00,00,00 


















B 






t 1.00 


+ 14.75 


00,00 


00,00 


-1886 


+ 


1226 


-1886 


+ 1226 




84 




+ 1.S0 


+ 9.40 






















r 






- 6.10 


+ 13.35 




A . . 


-1206 


+ 


646 


-1208 


+ 


664 








+ 9.76 


+ 3.66 




i. .. 


+ 1877 


- 


986 


+ 1377 


- 


988 




88 




+ 14.66 


+ 8.56 




i. .. 


















B 






+ 1.76 


+ 5.36 




A .. 


+ 2297 


+ 


678 


+ 2297 


+ 


678 








+ 14.80 


+ 10.40 




A .. 


- 46 


- 


881 


- 46 


- 


881 




107 




+ 4.76 


+ 4.30 


00,00,00,00 


00,00,00,00 


















t 






+ 0.80 


+ 0.18 


00,00 


(W,02 


- 267 


- 


247 


- 266 


- 


264 








+ 12.80 


+ 10.32 


00,00 


<»,08 


+ 488 


+ 


361 


+ 472 


+ 


379 








+ 8.22 


+ 8.66 


0£,08 


00,00 


+ 208 


- 


45 


+ 206 


- 


36 








+ 6.40 


+ 8,70 


00,00 


00,00 


+ 99 


- 


36 


+ 102 


- 


27 




109 




+ 8.00 


+ 6.86 


00,00,00,00 


00,00,00,00 


















o 






+ 11.06 


+ 4.32 


00,00 


08,<» 


+ 1441 


- 


274 


+ 1441 


- 


274 








+ 1.80 


+ 6.86 


00,00 


00,00 


- 216 


+ 


90 


- 216 


+ 


90 








+ 8.80 


+ 5.60 


00,00 


00,00 


+ 148 


- 


46 


+ 148 


- 


46 




111 




+ 0.70 


+ 4.65 


00,00,00,00 


00,00,00,00 


















P 






+ 16.00 


+ 17.40 


00,00 


00,00 


-2739 


- 


2800 


-2662 


- 


2476 








-16.02 


- 2.30 


02,05 


00,00 


+ 2814 


+ 


1226 


+ 2780 


+ 1424 








+ 1.80 


+ 8.58 


00,00 


02,a» 


- 197 


+ 


174 


- 208 


+ 


171 








+ 1.20 


+ 8.80 


00,00 


00,00 


- 90 


+ 


224 


- 94 


+ 


218 




118 




+ 6.06 


+ 7.04 


00,00,00,00 


O.(,01,01,01 


















P 






+ 6.80 


+ 6.66 


00,00 


00,00 


- 134 


+ 


267 


- 186 


+ 


266 








+ 8.76 


+ 7.26 


00,00 


00,00 


+ 233 


- 


88 


+ 233 


- 


38 








+ 6.S6 


+ 6.90 


00,00 


00,00 


- 64 


+ 


26 


- 68 


+ 


28 




146 




+ 17.26 


+ 10.16 


00,00,00,00 


00,00,00,00 


















B 






+ 14.26 


+ 8.96 


00,00 


00,00 


- 637 


- 


216 


- 634 


- 


218 








+ 18.42 


+ 10.78 


0«,03 


02,(M 


+ 209 


+ 


118 


+ 208 


+ 


114 








+ 16.70 


+ 10.16 


00,00 


00,00 


- 98 







- 94 


_ 


4 




146 




+ 7.66 


+ 4.40 


01,M,01,0I 


00,00,00,00 


















B 






+ 7.66 


+ 4.32 


Otfiifilfil 


0£,03,03,(W 





- 


14 














+ 11.68 


+ 1.60 


03,02 


00,00 


+ 720 


- 


601 


+ 718 


- 


606 








+ 1.26 


- 0.80 


00,00 


00,00 


-1147 


- 


981 


-1158 


- 


926 
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Vnr. 


DHL 


• 


y 


A> 


i» 


■ 


y 


■ 


y 


D*f. 














„ 


„ 


„ 








146 




+ 6.20 


+ 2.60 


00,00 


00,00 


- 261 


- 822 


- 266 


- 


818 








+ 7.42 


+ 2.76 


08,<W 


00,00 


- 48 


- 295 


- 88 


- 


287 








+ 8.70 


+ 6.00 


00,00 


00,00 


+ 186 


+ 107 


+ 187 


+ 


112 








+ 4.10 


+ 6.42 


00,00 


08,M 


- 687 


+ 188 


- 688 


+ 


195 




161 




+ 6.20 


+ 6.70 


00,00,00,06 


00,00,00,00 
















w 






+ 4.12 


+ 6.80 


08,<M 


00,00 


- 65 


+ 6 


- 66 


+ 


8 








+ 1.80 


+ 7.78 


00,00 


oa,02 


- 284 


+ 125 


- 286 


+ 


122 








+ 8.26 


+ 6.10 


00,00 


00,00 


- 117 


+ 24 


- 115 


+ 


26 




167 




+ 20.80 


+ 14.80 
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Table lY gives the material employed in determining the zero of magnitude of 
the comparison stars. The number of the variable is given in the first column, and 
the designations of the comparison stars used, in the second. The third column 
gives the Catalogue Magnitude corrected, in the case of stars north of declination 
— 2", BB described on page 3. In a few sequences the Cape Photographic Durch- 
musterung magnitudes have been used, as stated in the Remarks following Table I. 
The fourth column gives the difference as described on the fourteenth line of page 3. 
The residuals found by subtracting the mean of these differences from the individual 
values are given in the fifth column. The large value of many of these residuals 
is in some cases due to the color of the star, and in others to the difference in scale 
of the visual and photographic magnitudes. As these differences appear to be real 
and not due to errors of observation, it has appeared best to retain them. It wUl 
be necessary to apply a correction in any case to reduce the photographic magni- 
tudes here given to a imiform scale. 
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The plates used in determining the positions and magnitudes of the comparison 
stars are given in Table V, The number of the variable is given in the first column, 
and the designation of the plate from which the positions of the comparison stars 
were derived, in the second. Photographs taken with the 24-inch Bruce, 8-inch 
Bache, and 8-inch Draper Telescopes are indicated by the letters A, B, and I, 
respectively. The designation of the faintest star measured is given in the third 
column. The fourth column contains the designations of the plates used in 
determining the magnitudes. When a number is repeated it denotes that the 
plate was remeasured. This was necessary in some of the early work, since at 
that time the number of plates available was small. The fifth column contains the 
constant used in deriving the magnitudes. It is therefore the adopted magnitude 
of star a, and is equal to the mean of the difFereuces given in the fourth column of 
Table IV. The sixth column indicates the scale used in measuring the brightaess 
of the stars. Three scales were cut from Plate B 2185, described on page 2. Scale 
A contains the images of + 15° 625, magn. 5.0 and + 15° 624, magn. 7.7. The 
brightest image of the first star was called magnitude 2.0, and that of the second 
star, magnitude 5.0. All comparisons with the first star were diminished by 0.3, to 
reduce l^em to the scale of the second star. This was equivalent to calling the 
magnitudes 1.7 and 5.0. Scale B contains images of + 15° 637, magn. 5.0, and 
+ 15° 640, magn. 7.5. The magnitudes of the brightest images were assumed to 
be 1.6 and 5.0. Scale C contains images of + 17° 714, magn. 4.8, and + 17° 722, 
magn. 8.0. The magnitudes of the brightest images were assumed to be 1.3 
and 5.0. 

When stars were added to the sequence, or when more than four plates were 
measured, additional lines are inserted in the Table. The stars added are indicated 
in the third column. Thus for variable No. 1, the first line relates to stars a to m, 
and the second to stars n to r. ' - 
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TABLE V. 

PLATES USED IN REDUCTIONS. 
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C 


68 


826682 




8 7816,818747,624946,826682 


7.80 


C 


14 


B16336 


m 


B 4087,B 4182,B 4666,B 6691 


5.33 


A 


64 


8 6260 




B 6250,8 8982,610462,610658 


8.22 


A 




« 


P 


B10662,B16278,B16386,B1808& 






65 


I 19780 




1 16783,1 19766,1 19780,1 22707 


6.91 


6 


16 


B12613 


o 


I 7722,811966,812618 


8.75 


A 


66 


819066 




B10658,B11171,B15686,B15930 


7.96 


A 


16 


I 6799 


It 


I 6799,1 12022,1 18575,1 17008 


9.88 


C 




» 




815686,816930,819066,821426 






17 


B24017 


r 


B14674,B22198,B24017,B24608 


7.60 


B 


67 


824994 




810996,815842,819647,624994 


7.98 


C 


18 


B14436 





I 7850,B14435,I16340,I 22163 


7.24 


C 


68 


A 3028 




812908,816249,822780324968, 


7.48 


c 


IS 


B11936 


1 


BI1882,B118S2,BU936,B11936 


6.70 


A 




u 




8251 51,A 8028 






20 


B14670 


1 


811934,814570,814626,818103 


8.01 


A 


69 


821667 




8 9479,810644,616801,821657 


8.61 


6 


21 


B1248:2 


P 


812482,814686,817894,818478 


7.14 


A 


60 


B16379 




8 9291,810836,816042,816379 


8.84 


A 


22 


B 12726 





B 4493,812726,816488,816822 


6.86 


A 


61 


8 9614 




6 9514,813198,622059,822912 


8.29 


C 


23 


B 4290 


m 


8 4290,814609,814842,818796 


7.67 


A 


62 


B 9479 




8 9294,8 9479,810924,811141 


7.47 


A 


24 


I 12464 
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1 12611,1 12511,B12464,812464 


6.97 


A 


68 


8 9294 




8 9294,810882,811141,815212 


8.29 


A 


26 


B10677 


n 


810334,810677,812166,814681 


8.48 


A 


64 


8 9268 




8 9194,8 9263,8 9711,811176, 


7.49 


A 


26 


B10677 


r 


B10677,812687,B17541,B28999 


8.57 


B 








B13567 




A 


27 


B14771 





810678,B12489,BI4586,B14771 


7.28 


A 


65 


B 9704 




B 6350,6 9350,6 9704,618202, 


7.41 


A 


28 


B17701 


h 


B10273,B12824,BI5008,B17701 


7.94 


A 








613564 
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29 


B17164 


k 


B10898,B14806,B14827,B14828 


7.64 
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66 


B18807 




816910,616046,816474,818807 


6.24 


A 
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P 


B14418,B18248,B18623,B19424 


6.92 


8 


67 


818807 




616910,616046,816474,818807 


6.24 


A 




<. 


a 


B 9123,814418,818248,820632 






68 


813291 




B13291,B2I846,B28262,B24668 


8.35 


6 


31 


I 6611 


n 


I 5511,1 10323,1 10892,1 14320 


8.80 


B 


69 


813173 




B12911,B18173,B18522,61&620 


7.68 


A 


82 


1 14321 


1 


I 5423,1 6536,1 5759,1 14321 


7.60 


A 


70 


B 9616 




613205,813265,818480,822991 


7.84 


A 


33 


I 127 


r 


I 127,1 6736,1 5861,810942 


7.99 


A 


71 


B3027I 




818936,827227,629714,680271 


8.64 


C 


34 


B20fl35 





8 7053,817932,820635,824668 


7.68 


C 


72 


I 10491 




1 5601,1 10491,613294,818665 


7.66 


A 


36 


B24201 


P 


I 129,612498,822371,824201 


7.43 


C 


73 


B18663 




811196,818663,622686,628397 


7.30 


C 


36 


I 14870 


P 


I 6601,1 8299,110662,114870 


7.67 


c 


74 


813663 




811196,813663,822686,623897 


7.30 


C 


37 


B17706 


n 


812498,B14776,B14968,B17706 


9.02 


c 


76 


I 17952 




813929,816696,1 17952,619835 


7.26 


C 


88 


BI23S8 


m 


8 4631,810338,812338,812838 


7.66 


A 


76 


8 8643 




6 3643,813669,816221,319286 


9.00 


A 




u 


o 


812838,819039,821353,823006 






77 


8 3788 




8 8788,8 6403,8 9862,816269 


6.70 


C 


39 


1 14647 


m 


I 848,1 5166,816081,114647 


8.85 


A 


78 


816268 




B 9641,610926,616263,816268 


7.71 


A 
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No, 


PmUobs. 


LM. 


Mvdtod*. 


Con. 


8c. 


No. 


FoolUono. 


Lot. 


Ho«.dlodo. 


Coo. 


ac 


79 


B18965 




B 6306,B 9721,B13482,B1S966 


7.28 


A 


~" 


B 6394 




B 5394,B16228,B27911,B32068 






80 


B 28266 




Bl 12S6,B18088,B20086,B28266 


7.83 


C 


114 


B13601 




B 5967,B 9406,B 9656,B13601 


8.78 


A 


81 


1179M 




I 3496,1 10793,1 108»,1 17964 


9.64 


A 


115 


B17634 




B17&34,B19113,B19217,B19444 


8.79 


B 


82 


B 6066 




B 6066,B 9196,B 9638,B11289 


8.63 


A 


116 


B17079 




B12962,B14609,B15990,B17079 


7.62 


A 


83 


B26719 




B 6810,B16886,1 16062,626719 


7.48 


C 


117 


B19082 




B19082,B19113,B19217,B19444 


8.53 


C 


84 


I 6626 




I 1179,1 8619,1 6288,1 6321, 


7.24 


A 


118 


B2S660 




B227B2,B23660,B26121,B27167 


8.09 


C 




« 




I 6413,1 6481,1 6466,1 6482, 




A 


119 


B13576 




B &311,B11418,B13676,B17462 


7.48 


A 




a 




I 6606,1 6626 




A 


120 


B23481 




B 5963,B 9408,B13760,B23481 


8.06 


B 




« 




I 6626,B23864,B23869,I 27118 




A 


121 


B11633 




Bl 1633,B13760,B1 74&2,B26423 


8.08 





86 


B 9687 




B16917,B18682,B19306323872 


8.13 


C 


122 


B30644 




B14039,B16518,B22610,B30644 


7.76 


C 


86 


B11469 




B 9910,B11469,B1I686,B17661 


8.10 


B 


123 


B14040 




B14040,B14495,B25343,B30362 


7.29 


c 


87 


A 2646 




B 6403,B 6408,B 6876,B 6876, 


8.52 


A 


124 


B29763 




B17712,B26432,B27497,B29763 


7.08 


c 




li 




B 9671,B 9671,B11272,B11272, 




A 


126 


B22479 




B14646,B19677,B22479,B23969 


8.56 


c 




« 




A 2646,A 2667 






126 


B28620 




B 9862,B19327,B23282,B2S620 


8.80 


c 


88 


A 2646 




B 6408,B 6403,B 6876,B 6876, 


8.62 


A 


127 


B21920 




B14047,B21282,B21920,B23060 


8.12 


B 




t( 




B 967J,B 9671,B11272,B11272, 




A 


128 


B14498 




B 9866,B 9882,B13635,B13681 


7.12 


A 




u 




A 2646,A 2667 






129 


B13682 




B13682,BI4047,B17710,B23060 


0.58 


B 


8» 


B16186 




B11409,B11024,B16186,B19412 


8.77 


C 


130 


B27447 




B14044,B19243,B26391,B27447 


7.58 


C 


90 


B 6341 




B 6341,B11167,B11666,B13210 


6.60 


A 


131 


B14498 




B 3834,B 9696,610037,B14498 


7.31 


A 


91 


B16876 




B11167,BI6226,B16876,B17117 


7.74 


A 


132 


I 26323 




I 6631,1 8816,116092,126323 


8.81 


C 


92 


B18360 




B 3486,B18860,B14849,B1&406 


8.77 


E 


138 


B11789 




B11789,B19086,B19449,B27446 


8.60 


C 


93 


B 8874 




B 3737,B 3794,B 3796,B 3874 


8.18 


A 


184 


B29676 




B 8470,B12646,B23346,B29676 


7.48 





94 


B23047 




B20362,B2S047,B26866,B28402 


8.14 


C 


136 


B29576 




B 8470,B12646,B23346,B29675 


8.76 


c 


96 


B 








A 


186 


B19612 




B19612,S22706,B23602,B23769 


8.38 


c 


96 


B 9983 




B 9982,B 9983,1 12971,1 12992, 


8.80 


A 


187 


B23769 




B23769,B23769,A 2846,A 2846, 


6.86 


E 








112998 




A 




1, 




AC1462AC2778AC3702AC3826 




c 


97 


1 12767 




I 826,1 12738,1 12767,1 12789, 
1 12904,1 12916 


7.98 


A 
A 


188 


A 6606 




1 12674,1 16266,619089,1 81860, 
A 6606,A 6606 


8.67 


c 


98 


I 6624 




I 6624,1 14926,B16490,B14031 


7.06 


A 


139 


B13639 




B13639,B20604,B22746,B27484 


6.63 


c 


99 


B13978 




B 8742,B18978,B16107,B16367 


8.52 


C 


140 


B23862 




B19683,B23066,B23862,B26899 


7.58 


c 


100 


B 9160 




B 6081,B 9160,B11801,B16866 


7.60 


C 


142 


B18969 




B 4028,1 12980,1 13484,618691 


8.09 


A 


101 


B27076 




B 8742,BI6107,B28469,B27076 


8.26 


C 




K 




B 4028,618731,618969,622798 




A 


102 


B 13627 




B 9160,B11848,B13&27,B16281 


8.77 


B 


146 


B 3843 




6 3843,6 6238,610048,614090 


6.68 


A 


108 


B11466 




B11466,B11860,B16360,B20896 


7.74 


C 




(t 




B 3843,618970,619610,619976 






104 


B1S629 


" 


B 3630,B1362g,B17683,B19488 


7.76 


A 


146 


A 2699 




B 3730,617264,623861,629681 


8.66 


C 


106 


B 6989 




B 6989,B 7671,B 7672,B10069 


6.98 


A 




B 3848 










106 


B17430 




B13492,B17430,B19164,Big368 


8.78 


A 


147 


B16366 




616366,620661,623111,624344 


7.49 


8 


107 


B30106 




B16779,B17178,B19440,B30106 


7.91 


C 


148 


B12648 




612648,619694,622036,631810 


8.71 


C 




A 1906 




B17077,B17234,B80287,B30339 






149 


I 26275 




1 16721,120288,1232642,126276 


9.03 


c 


108 


B13632 




B 8728,B 6476,B 6487,B 6668, 
B13632 


8.13 


A 
A 


161 


B23460 
A 6012 




I 8899,617688,623366,623460 
A 6012 


7.81 


c 


109 


B10216 


D 


B 6969,B 6768,1 8922,B 9166, 


7.18 


A 


162 


I 16108 




1 16108,1 16898,1 23191,1 23192 


6.85 


8 




« 




B10216 




A 


163 


BI7869 




6 9886,616045,617869,628660 


7.81 


c 




(> 




B 9I66,B10216,B20863,B27967 






164 


I 4016 




I 2160,1 3767,1 4015,118927, 


8.48 


A 


110 


B 3861 




B13972,B16826,B27078,B27107 


9.02 


C 




(t 




I 8757,1 4015,1 30650,1 30726 






111 


B22882 




B 8776,B 3920,B22882,B26664 


6.46 


C 


166 


B 6813 




B 6313,611566,611603,814252 


7.34 


A 




B31991 




B26664,BS0999,B31960,B81991 






166 


B 9217 




B 9217,B14402,B21721,B28081 


7.80 





112 


B17442 




B 9647,B11682,B17442,B1911I 


7.02 


A 


167 


I 16328 




I 8735,1 11472,1 16182,1 16328 


7.74 


C 


lis 


B 6894 




B 6398,B 6894,B 6894,B 6877, 


8.24 


A 


168 


B24881 




613667,617693,622076324381 


8.90 







" 




B 0407311346 




A 


169 


I 9369 




I 7002,1 9359,120279,127496 


7.63 


C 
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„^ 


L*!. 


Hic-indc 


c«. 


Be. 


Nil 


„«. 


LM. 


IhsBtad.. 


Co>. 


ec 


160 


B20291 




B16284,B19466,BI9696,B20291 


7.74 


c 


192 


A 4619 




B10062,Bie8U,B26269381778 


8.48 


C 


161 


B19090 




B10940,B16112,B17727,B19090 


7.70 


c 


193 


127788 




I 466«,I 7264,1 7402,1 9726 


6.81 


B 


162 


B 3679 




B 8679,B14402,B178S6,B18790 


7.43 


c 




u 




I 9726,1 166884 167684 2"88 






163 


B13730 




11I189,B.7680,B 9869 


8.08 


A 


194 


8 8720 




B 66643 8720,B 9919,810190 


7.58 


A 


164 


B10940 




B 9868,B1094«,B17609,B1»727 


7.84 


C 


196 


116264 




I 42844 7097416264,121660 


8.98 


C 


166 


A 2121 




I 7089,1 9088,1 18624,1 83466 


7.46 





19« 


118660 




1 186604 186094 193194 19341 


8.42 


C 


166 


B14501 




B18266,B18643,B1460I,B19978 


8.28 


A 


197 


1 19878 




I 16814 4282,B 6314,810600 


7.68 


c 


167 


B12142 




B 8781,B 4081,B 9219,B12142 


7.21 


A 




u 




I 4282,8 6814,8106004 19879 






u 


B26684 




B266S4,B25534,B29484,B86969 






198 


118866 




I 69804 7401,1188664 27668 


8.27 


c 


168 


B13267 




B 9926,B10461,B11968,B18267 


8.24 


A 


200 


B24888 




816338320770,824383,830167 


8.66 


c 


169 


122999 




r 8880,1 22982,1 22999,1 28010 


8.92 


C 


201 


810299 




8 68273 6327,8 6821,8 6827, 


8.00 


A 


170 


B16147 




B16147,B16657,B19224,B19490 


7.07 


C 




« 




B 6327,B10296,B10299 






171 


B2382S 




B20672,B28828,B2S879326460 


8.86 


8 




u 




B1020»,B16192,B23267,B28729 






172 


B 16869 




B 9242,BI8901,B16646,B16S09 


7.70 


A 


202 


B17978 




I 4820,811822,817978,820778 


8.28 


c 


17S 


BS2648 




B22934,B28879,B29888,B32648 


8.91 


C 


208 


B 6678 




8 6678,810299,815192,816208 


8.82 


c 


174 


B19619 




B 5778,B11764319519,B20672 


8.08 


B 


204 


B10818 




B 6601,810818,813728,818068 


7.34 


A 


176 


820691 




B17661,Bn718,B20691,B26069 


7.40 


C 


206 


B 8847 




B 8847,811258,814266,814938 


7.02 


A 


176 


A 6384 




1 13049,1 18424,1 18928,1 22897 


9.26 


C 


206 


B203S6 




B16742,B20385,B24159,BS06?0 


7.90 


C 




» 




A 6384 






207 


I 16888 




I 4890,1 72214 9276,1 16388 


8.05 


C 


177 


B 13608 




B 9243,B 9869,B13508,B1S&87 


6.64 


A 


208 


118680 




I 70194 186304 34270,1 84271 


7.98 


C 


178 


B16022 




B13006,B14604,B16022,B16049 


8.82 


A 


209 


826066 




620702326066,828686,880209 


7.29 


C 


17d I 38490 




1 18432,1 19260,1 81166,1 33490 


7.62 


C 


210 


I 6966 




I 21984 6966,1 6994,1 8860 


8.66 


c 


181 


1 13276 




I 7028,1 11608,1 18266,1 13276, 


8.46 


A 




128200 




1 17181,1 28200 












I 13468 




A 


211 


B14628 




811866,812660,814308,814523 


7.26 


A 


182 


B19281 




B13649,1 14201,B14406,B19281 


7.68 


C 


212 


B19886 




812749,819885,823096,828668 


8.18 


B 


183 


B19277 




B16787,B19096,B19277,B19672 


7.32 


C 


213 


188892 




1 18186,1 215674 38892,1 38747 


8.13 


C 


184 


1 16671 




1 16906,1 16671,1 18666,1 26023 


8.89 


C 


214 


1 88497 




1 7486,1 168064 18824,1 88497 


7.76 


C 




126023 




1 26023 






216 


B10808 




8 9742,8103084 12060,1 12662 


7.85 


A 


186 


B11792 




B 6258,B 8532,811792,613224 


7.88 


A 


216 


I 29638 




1 211894 23965,1 295534 31169 


6.62 


C 


186 


B11812 




810047,810047,811812,811812 


S.0< 


A 


217 


118668 




1 16284,1 186634 28104,1 27381 


7.29 


C 


187 


B 6660 




B 6428,8 6660,8 6660,8 9678, 


7.61 


A 


218 


B19686 




816620,816914,819585,828468 


9.25 


C 








B 9678 






219 


B27601 




B19887,823943,B27601,B80182 


7.25 


C 


188 


I 16173 




1 18144,1 16173,1 26162,1 27649 


7.27 


C 


220 


1 32169 




1 16662,1 186504 280664 82169 


7.58 


C 


189 


B12661 




B 6020,B 6662,810067,812661 


7.18 


A 


221 


I 9879 


O 


I 4244 2977,1 62684 9379 


8.96 


A 


190 


B17913 




B 6046,B16149,B16722,B17913 


7.82 


A 


222 


123786 


s 


1 16800,1 197014 214494 28786 


7.66 





191 


B16719 




810060,813230,816719,819864 


7.10 


A 















REMARKS. 



S. On B 4fil8 the imagei are poor. 
14. On B 408T, B 4182, and B 6691 the mmges ue very 
poor. On B 4.^56 the variable ii near the edge of the 

16, On I 7722 the imagei are poor. 

47. Od I262S the Imagei are reiy mnch elongated. 



). CompwtMni itara b, c, Mid d were tctj dlficoh to 
tneunre on B781fi. The image* vere near the edge 
of the plate and were large and defectire. They were 
meainred with regard to inteniitf rather than lize. 

). B I6S49 U a rerj poor plate. The iiuwe* are iwar 
the edge and are not compaikble with the (cale. 
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es. On B lS20a Mid B 185M the inugea ue poor. 

76. B 16096 ia very poor. 

77. On B 87S8 the comp«riaoD iUra are ueu &e edge of 
the piste, the inwgei eloDeU«d, and difficult to compare 
with the icmle. 

79. On B 13066 the loMKei are poor. 

8<. On 1 3619 *Dd 1 6391 the ImaKea ue neu- the edge of 

the piste utd ue not companble with the (csle. On 

1 6418 and 1 6466 the iroagef sre poor. 
8&. On B 11409 the imsgea sre poor and huj. 
96. See page S3. 
96. On 1 1S998 the Imagei are poor. 

100. Od B 16866 the image* are totj poor. 

101. On B ST4S the Images are eloDgated. 
108. On B 13583 the imttget are verj poor. 
110. On B 16S26 the imagei are poor. 

113. On B 6398 the imsgei sre Teij poor, sod on B 9407, 

good. 
120. On B 36848 the imagei are elongated, and on B 30363, 

186. B 33759 liad a long eiponire, and the imagei are 

elongated. 
137. Scale meaforei were made on 333769 nring icale 



" C." The image* on A 3846 were too large for com- 
pariion with thii ecale. The; were accordingly com- 
pared with the image* of -f 28°G16, magn. 4.8, and 
+ S3<'689, magn. 8.0, on Plate X 1090, taken on October 
11, 1888, with the l»-ineh Boydcn Teleicope, snd har- 
ing eipo*nre* of SIO", Srty, 90', 80', IC, and S*. 

183. Star r i* the fiinteit star Tiiible on tite pUte* lahen 
with the 8-inch telescope*. The *eqaence wai extended 
to B on Plate A 6506, snd tlie magnltndei of tlieie faint 
*tar* depend on two Independent eadmatei of the inter- 
Tala in brightneii on that plate . 

146. On B 17364 the image of the comparison itar m li 
defectiTe and coold not be meaanred. 

146. See page 96. 

149. On 1 1G73I the image* are very poor. 

IH. On 1 36023 the imagei are poor. 

ISe. On B I1S13 the image* are poor. 

187. On B 6423 the images sre elongated. 

188. On I 37549 the imsgea are Tery poor. 

197. On B 6814 and B 10600 the image* are Terj poor. 
306. On B 8847 the imagea are elongated. 
SOe. On 1 7019 and 1 18680 the imagea are poor. 
S14. On 1 7436 and 1 16S0G the image* are poor. 
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PHOTOGEAPHIC MAGNITUDES OF 107 VAEIABIE 
STAES OF lONG PERIOD. 



The present work was b^iin several years ago, under the supervision of 
Mrs. Fleming. Its completion was delayed, so that for a long time it left a 
gap in the Annals, many of the subsequent volmnes being meanwhile finished. 
Many of the earlier observations were made by Mrs. Fleming and the greater 
part of the later ones by Miss S. E. Breslin, while the revision of the work 
and final preparation for pubhcation were undertaken by Miss M. A. Gill. 
The original int«ntion was to include observations of the 222 stars for which 
sequences are given in Part I of this volume. It soon appeared that the 
material thus collected would fill an entire volume, so it was decided to in- 
clude only those stars showing marked variations, generally amounting to two 
magnitudes, or more, and to bring the work up to the end of the year 1905. 

The brightness of the variable, on each plate, was determined by comparing 
it with a brighter and a fainter star in the corresponding sequence in Part I of 
this volume and estimating the interval in grades, as in Argelander's method 
for visual observations. These estimates were reduced by assuming a grade 
equal to a tenth of a magnitude and applyii^ this estimated difference to 
the photographic magnitude, given in Part Z. In Table I, the number of the 
variable in Part I, its designation in hours and minutes of right ascen^on 
and degrees of declination, and the name, are given In the headings of the 
columns and before the first observation of each variable. For southern stars 
the designation is placed in ItaUcs. The first column gives the Juhan Day 
omitting the three left hand figures, 241. When this number exceeds 8000, 
the figures omitted are 240. Ditto marks indicate that the measure was 
repeated. The year may readily be found by Table II, which gives the 
Julian Day of January 1, for the years 1886 to 1905. The time of ex- 
posure, in minutes, is given in the second colimm. Italics indicate that an 
objective prism was used, and that the magnitude was derived from the 
intensity of the spectra. In all other cases, chart images were compared. 
The or^pnal comparison is ^ven in the third column, the letters referring to 
the designations of the comparison stars in Part I, and the numbers to the 
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estimated intervals, in grades. When the letter precedes the number, it de- 
notes that the variable was estimated to t>e fainter than the comparison 
star; when it follows, the variable was considered to be the brighter. The 
mean of the resulting mt^nitudes, and residuals from the mean expressed to 
hundredths of a magnitude, -are given in the fourth and fifth coliunns. In 
a few cases, the variable was found to be brighter than the brightest, or 
funter than the faintest star in the sequence given in Part I. Additional 
stars were then selected which will be discussed in Table III- The letter n 
indicates that the variable was not seen. The faintest comparison star seen 
is then given with the estimated interval by which it exceeds the faintest 
star visible on the plate. When the variable is not seen, the magnitude 
is expressed to tenths only, and is placed in Italics. It then shows the 
magnitude of the faintest stars appearing' on the plate. As indicated on page 
2, these magnitudes are probably on a nearly consistent scale, which is 
subject to a large systematic error, the faintest stars being much fainter 
than the assumed magnitude would indicate. The initial of the observer is 
given in the sixth column, F, denoting Mrs. W. P. Fleming; B, Miss S. E. 
Breslin; L, Miss E^ F. Leland. Some additional information is also given 
in this column regarding these comparisons. The letter d, denotes that the 
original observation was discordant and on re-examination found to be cer- 
tainly wrong, so that it has been replaced by the comparison ^ven in the 
table; e, that the image was near the edge of the plate; i, that an isochro- 
matic plate was used; p, that the plate was poor, showing but few stars, 
in many cases owing to moonlight, or twilight; r, refers to the Remarks 
following the table. 

As an example, thS first observation in Table I relates to V Sculptoris. 
The designation 000339 indicates that its approximate position for 1900 is 
R.A. 0*3", Dec. -39". The first plate covering the r^on was taken on 
J.D. 2,411,248, which is September 2, 1889. The plate had an exposure of 
60", and the star did not appear on it. The faintest star shown was m, whose 
magnitude is given on page 5 as 11.41. It was estimated that a star 7 grades 
fainter, or magnitude 12.1, could be seen. The observer was Mrs. Fleming. 
The second plate was taken on J.D. 2,411,619, September 8, 1890. The varia- 
ble was estimated as equal to g, magn. 9.69, also as 3 grades brighter than 
h, magn. 10.07, or 9.77. The mean of these two is 9.73 and the residuals, 
—0.04 and +0.04. The observer was Mrs. Fleming and the star was near 
the edge of the plate. The second estimate gave the magnitude 9.68. 
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TABL£ I. 

ORIOIBAL OBSERVATIONS. 



J.D. 


E>. 


COIDP. 


M.CD. 


Rand. 


Ob*. 


J.D. 


Et 


o™.p. 


HMD. 


Rata. 


Obi. 


J.D. 


EU. 


Comp. 


mmd. 


RMd. 


q 


1. OOOaSS. VSCDLTTOEie. 


I. 000SS9. VSCULPTOHIB. 


1. 000SS9. . V SCOTJTOMS. 


1248 


90 


In7,N 


1S.1 




F 


3770 


12 


ml, iQ 


11.47 


04,04 


B 


5235 


^ 


g2 


9.89 


A 


Bd 


1619 


60 


gO,3h 


9.73 


0^,04 


Fe 


3784 


12 


m2, In 


11.52 


09,00 


B 


5542 


10 


m2,2n 


11.47 


14,/4 


B 


" 


" 


g0,4h 


9.68 


01,0/ 


F 


3798 


10 


m2,2n 


11.47 


14,/4 


B 


5592 


10 


pi.iq 


12.10 


03,08 


B 


1626 


60 


12, Ig 


9.56 


0«,03 


F 


3861 


14 


nl,M 


11.6 




B 


6016 


10 


o2 


11.91 


A 


B 


1965 


10 


e6,0f, 


9.38 


04,04, 


F 


3946 


12 


nl,lo 


11.62 


01,0/ 


B 


6034 


60 


h2,3k 


1027 


00,00 


B 






38 




01 




3960 


10 


ml. In 


11.47 


04,04 


B 


6034 


10 


k2,21 


1078 


0/,01 


B 


1993 


U 


14,0m 


11.35 


06,06 


F 


4073 


10 


ml,On 


11.S2 


01,01 


B 


6047 


61 


gl,2h 


9.83 


04,04 


B 


2292 


11 


14, Im 


11.30 


Oi.Ol 


F 


4086 


9 


n2,lo 


11.67 


06,06 


B 


6060 


60 


e3,2t 


9.13 


0/,01 


B 


26OT 


12 


mS, N 


US 




F 


4212 


170 


ql,lr 


12.23 


05,05 


B 


6062 


10 


e3,2f 


9.13 


0/,01 


B 


2734 


10 


m6, N 


11.9 




F 


4482 


11 


ml,N 


//.« 




B 


6073 


62 


tl,2g 


9.46 


OS,03 


B 


2765 


10 


I3,2m 


11.20 


OJ.Ol 


F 


4536 


10 


k3 


10.87 


JL 


Bp 


6086 


60 


e2,lf 


9.13 


//,11 


E 


3055 


10 


12,3m 


11.10 


0/,01 


F 


4674 


61 


e2,3f 


9.03 


0/,01 


Be 


6090 


60 


tl,lg 


9.52 


08,07 


B 


3083 


10 


f3,0g. 


9.70 


06/01, 


F 


4578 


80 


d3,2e 


8.62 


00,00 


B 


6107 


61 


hl,2k 


10.27 


10,10 


B 






31i 




07 




4583 


60 


d2,3e 


8.62 


00,00 


B 


6118 


64 


h2 


1027 


A 


B 


" 


" 


t6,0g, 


9.73 


11,04, 


F 


4685 


10 


el. If 


9.08 


/e,i6 


B 


6302 


10 


o2, 3p 


11.82 


09,09 


B 






4h 




oe 




4597 


10 


e2,3f 


9.03 


0/,01 


B 


6311 


10 


nl,2o 


11.57 


06,oe 


B 


3121 


eo 


e2,41 


8.98 


04,04 


F 


4605 


10 


tl,2g 


9.46 


0«,03 


B 


6321 


64 


12,2m 


11.15 


00,06 


B 


3143 


10 


e5,0f, 


9.32 


00,02, 


F 


4617 


10 


gl,2h 


983 


04,04 


B 


6324 


60 


kl,21 


10.68 


0/,01 


B 






4g 




OS 




4638 


76 


h2,lk 


10.37 


/0,10 


B 


6337 


60 


h2,2k 


10.32 


05,05 


B 


3145 


10 


e5,0f. 


9.32 


00,02, 


F 


4832 


10 


ml. In 


11.47 


04,04 


B 


6340 


60 


g2,3h 


9.83 


06,00 


B 






4g 




OS 




4835 


11 


ml,2n 


11.42 


09,09 


B 


6345 


61 


f2,lg 


9.66 


0«,03 


B 


3385 


10 


11,4m 


11.00 


0/,01 


F 


4855 


13 


li2,2k 


10.32 


0«,05 


B 


6345 


60 


g2,lh 


9.93 


04,04 


B 


" 




k3,21 


1078 


09,08 


F 


4863 


76 


e2,lf 


9.13 


//,11 


B 


6345 


60 


g3,2h 


9.93 


06/W 


B 


3394 


10 


g2,lh 


9.93 


04,04 


F 


4865 


60 


e3,2t 


9.13 


0/,01 


B 


6360 


60 


tl,2g 


9.46 


0«,03 


B 


3407 


.10 


e6,H 


9.28 


04,04 


F 


4868 


SO 


e2,lf 


9.13 


//,11 


B 


6360 


63 


e4,2f 


9.18 


04,04 


B 


3409 


ID 


e5,lt 


9.28 


04,04 


F 


4868 


60 


e3,2f 


9.13 


0/,01 


B 


6360 


10 


tl,2g 


9.46 


0«,03 


B 


3420 


leo 


t3,lg 


9.62 


02,OS 


F 


4869 


64 


e3,3f 


9.08 


04,04 


B 


6377 


60 


e2,lt 


9.13 


/1,11 


B 


" 


" 


t3,2g 


9.66 


08,07 


F 


4872 


67 


e3,2f 


9.13 


01,01 


B 


6397 


60 


h2,2k 


10.32 


05,05 


B 


3435 


11 


hl,2k 


10.27 


/0,10 


B 


4874 


60 


e2,3f 


9.03 


0/,01 


B 


" 


" 


g3,lh 


9.98 


01,0/ 


B 


" 


" 


li2,3lc 


10.27 


00,00 


B 


4875 


68 


e3,3t 


9.08 


04,04 


B 


6397 


60 


g3,2h 


9.93 


06,00 


B 


3435 


10 


hl,3t 


1022 


05,05 


Br 


4876 


12 


2e, It 


9.13 


//,11 


B 


6402 


66 


h3,3k 


1032 


05,05 


B 


" 


" 


g4,2h 


9.98 


\\,11 


B 


4877 


75 


e3,2t 


9.13 


0/,01 


B 


6402 


65 


hi, Ik 


10.32 


15,15 


B 


3448 


eo 


t4,0g 


9.72 


02,0S 


F 


4885 


10 


e3,4f 


9.03 


09,00 


B 


6418 


56 


kl 


10.67 


A 


B 


3709 


10 


e2,0f, 


9.28 


«e,06 


B 


4891 


80 


e2,2t 


9.08 


00,06 


B 


6436 


18 


k3,21 


1078 


09,09 


B 






2g 




21 




4892 


lOS 


e2,2f 


9.08 


00,06 


B 


6437 


12 


k3,21 


1078 


09,09 


B 


" 


" 


el,2f 


9.03 


(1,11 


B 


4892 


74 


e4,2t 


9.18 


04,04 


B 


6606 


60 


kl.ll 


1073 


06,06 


B 


3724 


17 


tl,2g 


9.46 


0«,03 


B 


4892 


10 


e3,4f 


9.03 


09,09 


B 


6634 


59 


e2,2f 


9.08 


06,06 


B 


3730 


10 


tl.Og 


9.56 


1«,13 


B 


4893 


Its 


62, It 


9.13 


M,ll 


B 


6646 


60 


e2,2f 


9.08 


06,06 


B 


3750 


27 


g2,21i 


9.88 


01,0/ 


B 


4924 


66 


g3,2h 


9.93 


06,00 


B 


6648 


60 


e3,3t 


9.08 


04,04 


B 


3751 


16 


li2,3k 


10.27 


00,00 


Bd 


4928 


11 


h3,2k 


10.37 


00,00 


B 


6662 


61 


e2,3f 


903 


0/,01 


B 


3754 


27 


h3,lt 


10.42 


05,05 


Bd 


4940 


11 


k2,21 


10.73 


04,04 


B 


6652 


10 


e3,2f 


9.13 


0/,01 


B 


3759 


11 


kl,ll 


1073 


oe,06 


B 


4951 


10 


11,2m 


11.10 


//,11 


B 


6662 


10 


12,3g 


9.46 


08,07 


B 


3762 


13 


kl.ll 


1073 


oe,06 


B 


5235 


60 


h2 


10.27 


A 


B 


6663 


10 


t2,2g 


9.52 


02,OS 


Be 
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J.D. 


El. 


CMBP. 


umd- 


Raid. 


Ob* 


J.D. 


Bi. 


Cqmp. 


U>€B. 


Raid. 


Obi. 


J.D. El. 


Coup. 


Hi.li. 


Eirid. 


Ob* 


1. ooossg. vs<mPT0Bi8. 


2 


ooiose. s ScuLPTOEis. 


2. ootoae. ssouLPTOEM. 


66«9 


60 


g3,3h 


9.88 


/1,11 


B 


1994 


To 


Il,4g 


9.21 


09,09 


F 


3593 


13 


t2,3g 


9.31 


09,09 


B 


6683 


60 


g2,3b 


9.83 


im,oe 


B 


1995 


12 


n,6g 


9.16 


04,04 


F 


3709 


10 


o2,lp 


12.61 


01,01 


B 


6684 


60 


g2,lh 


9.93 


04,04 


B 


" 


" 


f2,lg 


9.41 


19,19 


Be 


3724 


12 


mlOn 


11.86 


15,16 


B 


6684 


60 


g2,3h 


9.83 


06,06 


B 


1995 


11 


e6,0f. 


9.05 


Ufa, 


F 


3738 


24 


12,0m, 


11.61 


«8,01, 


B 


6694 


60 


h2,3k 


10.27 


00,00 


B 






6g 




15 








In 




29 




6695 


60 


hl,2k 


10.27 


10,10 


B 


" 


" 


e2,ll 


8.73 


19,19 


B 






13,1m 


11.46 


08,04 


B 


6695 


10 


h3,3k 


10.32 


06,05 


B 


1996 


27 


d3 


8.34 


A 


Be 


3740 


27 


kl,ll 


10.92 


1«,11 


B 


6705 


60 


h3,3k 


10.32 


06,05 


B 




" 


3t 


8.72 


A 


B 


3751 


24 


k2,ll 


10.96 


08,07 


Bd 


6711 


10 


h2,2k 


10.32 


05,06 


B 


2347 


12 


e6,0t. 


9.05 


//,03, 


F 


3754 


13 


kl,ll 


10.92 


1«,11 


B 


6723 


67 


11,1m 


11.15 


ie,i6 


B 






5g 




15 




3759 


16 


h2,lk 


10.48 


18,12 


Bd 


6725 


60 


k2,ll 


10.78 


0/,01 


B 


" 




fl,3g 


9.26 


14,14 


B 


3762 


20 


h2,lk 


10.48 


18,12 


B 


6992 


65 


h2,2k 


10.32 


05,05 


B 


2672 


15 


«3,2h 


9.98 


02/» 


F 


3784 


19 


f2,2g 


9.36 


14,14 


B 


7017 


60 


kl 


10.67 


A 


B 


" 




gl, lb 


9.92 


;«,13 


Bd 


3798 


26 


f2,2g 


9.36 


14,14 


B 


7018 


10 


12,2m 


11.15 


oe,m 


B 


2672 


10 


g4, lb 


10.08 


02,08 


F 


3829 


13 


dl,le 


8.19 


05,05 


B 


7019 


10 


12,2m 


11.15 


m,M 


B 






hl,2k 


10.38 


«,12 


B 


3839 


20 


c3,0d 


7.86 


17,18 


B 


7020 


10 


12,1m 


11.20 


11,11 


B 


2672 


14 


g4,lb 


10.08 


02,08 


F 


38W 


12 


cl,ld 


7.72 


»,22 


Be 


7195 


15 


02 


11.91 


A 


B 




" 


gl,lb 


9.92 


/«,13 


B 




" 


c3,2d 


7.76 


07,08 


B 














2697 


10 


e3. If 


8.78 


14,14 
lyifis 


B 


3861 


28 


a3,2b 
sl,2b 


6.63 


04,04 
14,14 


B 






2734 


10 


c 10, 1 e 


8.32 


Fe 


3876 


10 


6.53 


B 


2. OOIOSX. 8 


SCULPTORIS. 


2765 


10 


• 4,2b 
a2,lb 


6.68 
6.63 


01,01 
14,14 


F 
B 


3887 
3889 


10 
14 


s2,lb 
a2,2b 


6.63 
6.58 


14,14 

09,V) 


B 
B 




„. 










1252 


10 


t2,3g 


9.31 


09,09 


F 


2765 


10 


a5,lb 


6.78 


01,01 


F 


3891 


12 


a2,lb 


6.63 


14,14 


B 


" 


" 


e5,lf 


8.88 


04,04 


Bd 


" 


" 


b2,lc 


7.18 


11,11 


B 


3946 


20 


e2,2! 


8.68 


14,14 


B 


" 


" 


e6,lt 


8.93 


01,0/ 


L 


2769 


60 


bl,4c 


6.98 


01,01 


F 


3960 


18 


tl,3g 


9.26 


14,14 


B 


1284 


10 


eO,51 


8.43 


09,09 


F 


2769 


eo 


b2,3c 


7.08 


01,01 


F 


4045 


15 


ml, iQ 


11.80 


10,10 


B 


" 


" 


el,4f 


8.53 


09,09 


B 


2769 


eo 


«7,bl, 


695 


04,02, 


F 


4073 


15 


n2,lo 


12.20 


00,00 


B 


1293 


16 


l!4,4d 


7.72 


07,08 


F 






6c 




06 




" 


" 


o2,lp 


12.51 


01,01 


B 


1304 


60 


b5,2c 


7.28 


09,09 


F 


3031 


10 


g3,2b 


9.98 


02,08 


F 


4147 


21 


k2,ll 


10.96 


08,07 


B 


" 


" 


b2,lc 


7.18 


!1,11 


B 


3062 


10 


f3,3g 


9.36 


04,04 


F 
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16 
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" 
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11 
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10 
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9.61 


0/,01. 


Bd 






ol,2d 
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PHOTOGRAPHIC UAONITUDES OF 107 VARIABLE STARS OF LONQ PERIOD. 
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6107 


60 


b2,2c 


9.00 


07,08 


B 


3180 


60 


e2,H 


9.87 


01,01 


B 


4059 


14 


cl.ld 


9.49 


I/,ll 


B 


" 


" 


b3,2c 


9.06 


03,02 


B 


3443 


10 


hl,2k 


10.47 


06,oe 


B 


4125 


12 


e2,2f 


10.58 


08,07 


B 






b3,lc 


9.10 


07,07 


L 


3447 


10 


k2,21 


10.78 


03,02 


B 


4144 


11 


g2,lh 


11.74 


<.«,14 


B 


6110 


60 


b2,3c 


8.96 


03,02 


B 


3456 


10 


k2,ll 


10.84 


03,02 


B 


4182 


11 


11,1m 


13.12 


09,08 


B 






b3,2c 


9.06 


03,02 


B 


3472 


10 


ol,2p 


11.84 


01,01 


B 


4204 


13 


ml,lii 


13.48 


08,09 


B 


" 


" 


b3,2c 


9.06 


03,02 


L 


3475 


10 


o2,2p 


11.89 


06,06 


B 


4260 


11 


n2, N 


13.8 




B 


6118 


60 


bl,3c 


8.90 


07,08 


B 


3479 


10 


pl,l<l 


12.14 


01,01 


6 


4279 


17 


nl,N 


13.7 




B 






b2,3c 


8.96 


03,02 


B 


3569 


10 


k2,2l 


10.78 


03,02 


B 


4588 


10 


kl,ll 


12.76 


08,07 


B 


" 


" 


b4,2c 


9.10 


03,0* 


L 


3817 


eo 


o2,2d 


9.28 


04,04 


B 


4588 


10 


11,1m 


13.12 


09,08 


B 


6132 


60 


a3,lb 


8.70 


08,07 


B 


3834 


10 


hl,3k 


10.42 


11,11 


B 


4596 


10 


ml, In 


13.48 


08,09 


B 


" 


" 


a4, lb 


8.76 


12,13 


B 


3846 


11 


k2,ll 


10.84 


03,02 


B 


4749 


62 


n4 


14.07 


A 


Br 






b2,3c 


8.96 


03,02 


L 


3846 


10 


11 


11.06 


A 


B 


4891 


10 


b2,2c 


9.00 


07,08 


B 


6149 


60 


b3,2c 


9.06 


03,02 


B 


3876 


10 


ql, N 


1«.3 




B 


4892 


10 


b3,2c 


9.06 


03,02 


B 


6179 


64 


b2,3c 


8.96 


03,02 


B 


3947 


10 


n2,lo 


11.69 


04,04 


B 


4899 


12 


cl.ld 


9.49 


/1,11 


B 


6396 


10 


n2,N 


13.8 




B 


4216 


ee 


c2,ld 


9.33 


01,01 


B 


4903 


10 


b4,2c 


9.10 


03,O« 


B 


6400 


10 


m2,ln 


13.54 


04,03 


B 


4260 


10 


h2,2k 


10.52 


11,11 


B 


4904 


13 


(il,2d 


9.44 


06,06 


B 


6433 


10 


nl,y 


13.7 




B 


4279 


17 


02,lp 


11.94 


01,01 


B 


4906 


10 


b4, lo 


9.15 


0«,03 


Bd 


6514 


10 


g2,lh 


11.74 


1^,14 


B 


4281 


12 


pl,» 


12.1 




B 


4928 


12 


d2,2e 


10.00 


10,10 


B 


6579 


69 


d2, le 


10.05 


15,15 


B 


4588 


10 


d2 


9.64 


A 


Be 


4930 


10 


el,3f 


10.48 


08,07 


E 






d4,le 


10.15 


05,05 


B 


4588 


10 


g2,lh 


10.38 


05,05 


Be 


4941 


10 


d4,2e 


10.10 


00,00 


B 


6584 


65 


e2,31 


10.52 


0«,03 


B 




" 


e3, 11 


9.92 


04,04 


L 


4956 


60 


f2,lg 


11.18 


M,12 


B 


6594 


60 


el,2f 


10.52 


12,13 


B 


4596 


10 


d2,le 


9.60 


04,04 


B 


4969 


60 


g3,3h 


11.69 


01,0/ 


B 


6726 


10 


ml,N 


IS4 




B 


4638 


10 


kl,21 


10.74 


03,02 


B 


4972 


10 


hl,2k 


12.23 


J«,15 


B 


6769 


10 


nl,N 


13.7 




B 


4638 


10 


hl,2k 


10.47 


06,06 


B 


5266 


60 


b3,2e 


9.06 


03,02 


B 


7082 


10 


h3,2k 


12.33 


05,05 


B 


4641 


10 


k2,3e 


10.74 


07,08 


Be 


5274 


62 


b2,3c 


8.96 


03,02 


B 


7098 


10 


h2,lk 


12.33 


15,15 


B 


4749 


62 


n2,lo 


11.69 


04,04 


Bd 


5280 


10 


b5,4c 


9.06 


17,/8 


B 


7107 


12 


k2,31 


12.70 


08,07 


B 


4891 


10 


q3,2r 


12.41 


14,14 


B 


5281 


10 


b3,3c 
b5,4c 


9.00 


03,0« 


B 














4928 


12 


pi.iq 

12,2m 


12.14 


01,01 
04,04 


B 


5284 


10 


9.06 


17,/8 


B 






4956 


60 


11.12 


B 


5286 
5288 


60 
60 


b2,2c 
bl,2c 


9.00 
8.96 


07,08 
;3,12 


B 

B 


26. 031U7. 


T PiCTOHIS. 


4972 
4991 


10 
62 


fl 
dl,2e 


10.08 
9.50 


04,04 


Be 
Bi 




». 






1 


5317 


66 


b3,2c 


9.06 


03,02 


B 


1284 


14 


Ol,N 


11.8 


B 


4991 


68 


d2,3e 


9.50 


14,14 


Bi 


5317 


11 


b2,lc 


9.06 


/S,12 


B 


1313 


20 


02,N 


lis 


JB 


5010 


60 


c2,ld 


9.33 


01,01 


B 


5325 


10 


b4,3c 


9.06 


07,08 


B 


1634 


60 


f2,2g 


10.10 


08,07 |b 


5012 


25|el,2f 


9:77 


01,01 


B 
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PHOTOGRAPHIC MAGNITUDES OF 107 VARIABLE STABS OF LONG PERIOD. 



J.D. 


Bi. 


Comp. 


Mwn. 


Rud. 


Oba. 


J.D. 


Ei. 


Conp. 


I 

Mian. 


lUtid. 


Ob*. 


J.D. 


Ei. 


Comp. 


Mxn. 


Raid. 


Obf. 


26. OSllJfr. 


TPlCTORlB. 


26. 051847. TPiCToms. 


27. 051533. TCOLUIIBAB. 


5266 


60 


k2, 1] 


10.84 


03,02 


B 


6594 6b'cl,2d 


9.23 


01,01 


^ 




- 


4ll 




04 




5274 


62 


m2, In 


11.46 


02,03 


B 


6603 66 c2,3d 


9.23 


09,09 


b 


3444 


10 


t3,0g. 


9.61 


03,02, 


F 


5281 


10 


nl.U 


11.64 


01,01 


B 


6744] lOipl.lq 


12.14 


01,01 


B 






4h 




00 




5288 


60 


pl,3q 


12.04 


09,09 


B 


pl.Oq 


12.19 


oe,o6 


L 


3447 


10 


f3,lg 


9.66 


02,03 


F 


6317 


66 


P3,2q 


12.19 


14,I.j 


B 


6754J 61 k2,ll 


10.84 


03,02 


B 


3451 


79 


el. If 


9.10 


07,08 


B 


6317 


11 


P2,lq 


12.19 


0»,0.j 


B 


67671 74|kl,21 


10.74 


03,02 


B 


3456 


10 


el,3f 


9.00 


03,0« 


F 


5326 


10 


o2,lp 


11.94 


01,0J 


B 


67691 10|h2,2k 


10.62 


11,11 


B 


3467 


«4 


d3,0e. 


8.94 


07,01, 


F 


5334 


60 


n2,2o 


11.64 


09,08 


B 


6781 10 : d 2 


9.64 


A 


Be 






4f 




06 




6350 


11 


f4 


10.38 


A 


Be 


6785 60'c3,ld 


9.38 


04,04 


B 


3472 


10 


e5,ld 


8.67 


06,06 


F 


5394 


62 


bl,2o 


8.92 


00,00 


B 


6786 10jd2 


9.64 


A 


Be 


3679 


10 


el,Of, 


9.28 


«5,00, 


B 


6693 


10 


q3,N 


/2.5 




B 


67861 11 d3 


9.74 


A 


Be 






Ig 




26 




5739 


10 


ql,N 


II.S 




B 


6787 1 61 dl,2e 


9.50 J04,O4 


B 


3764 


28 


cl,ld 


8.47 


14,14 


B 


6983 


62 


d2,le 


9.60 


04,04 


B 


6792 60 c3. Id 


9.38 04,04 


B 


3762 


28 


c4. Id 


8.62 


01,01 


B 


6013 


42 


c2,2d 


9.28 


04,04 


B 


6799 61 d2,2e 


9.56 |09,0S 


B 


3786 


30 


el,Ot, 


9.26 


«a,03. 


B 


6013 


10 


cl,2d 


9.23 


0/,01 


B 


6820 60;el,2f 


9.77101,01 


B 






2g 




18 




6013 


10 


cl.Sd 


9.18 


04,04 


B 


6822! 62'e3,2f 9.87 09,09 I B 


3806 


12 


gl.Oh, 


10.01 


«S,00, 


B 


6020 


11 


cl,2d 


9.23 


0/,01 


B 


6860 61 k2,21 


10.78 [03,0« B 






Ik 




28 




6020 


10 


d2 


9.64 


A 


Be 


7082' 10 ol,N 


lis 1b 


3829 


22 


11,1m 


10.98 


09,09 


B 


6029 


60 


e2,3f 


9.77 


09,09 


B 


71071 12 q2,N 


«.4j [B 


3834 


10 


11,2m 


10.93 


OA,M 


B 


6032 


61 


d2,0e, 


9.69 


OSfiS, 


B 


7110 61 n 2 


11.73 1 A 1 B 


3840 


21 


m2,li> 


11.40 


03,02 


B 






2f 




09 




7124 73jh2,2k 


1062 


11,11 b 


3846 


10 


iil,lo 


11.77 


15,15 


B 


6034 


60 


e3,2t 


9.87 


09,09 


B 


7178 60 h 2, 1 k 


10.57 


06,06 B 


3864 


30 


iil,3o 


11.67 


05,05 


B 


6036 


10 


d4 


9.84 




Be 








3874 


11 


ml. In 


11.34 


07,08 
09,09 


B 


6043 


10 


f2,3g 


10.06 


12,/S 


B 




3S78 


12 


11, Im 


1098 


B 


6047 
6059 


10 
60 


hl,2k 
m2,ln 


10.47 
11.46 


06,06 
02,03 


B 
B 


27. OSIBSS. TCOLDMBAB. 


3876 
3889 


10 

36 


b2,2k 
h2,lk 


1020 
1025 


01,01 
04,04 


B 

B 




IB. 


1 




6060 


60 


ml, 2d 


11.36 


02,03 


B 


1284 


16 a5,0b. 


7.79 06,02, 


F 


3929 


21 


dl.le 


8.82 


01,01 


B 


6089 


60 


pl,2q 


12.09 


04,04 


B 




4c 


04 




3945 


20 


«2,lb 


7.57 


14,14 


B 


6107 


60 


r2, N 


ts.e 




B 


1286 


«cl 


8.33 A 


Fp 


3947 


10 


a3,2b 


7.57 


04,04 


B 


6130 


10 


p2,2q 


12.14 


09,09 


B 


1286 


12|a5,0b, 


7.79 06,02, 


F 


3950 


se 


«2,lb 


7.57 


14,14 


B 


6132 


60 


q2,3r 


12.31 


14,/4 


B 






4c 




04 




3955 


74 


a2,lb 


7.57 


14,14 


B 


6149 


60 


p2,lq 


12.19 


04,04 


B 


1320 


13 


el,3t 


9.00 


03,02 


F 


3958 


10 


a2,lb 


7.57 


14,14 


B 


6179 


64 


k2,l] 


1084 


03,02 


B 


2044 


70 


k4,ll 


10.74 


05,05 


F 


3959 


22 


a3,lb 


7.62 


09,09 


B 


6377 


60 


g2,2h 


1033 


10,/0 


B 


2087 


81 


g3,N 


9^ 




Be 


3960 


eo 


a2,2b 


7.52 


09,09 


B 


6396 


60 


c3,2d 


9.33 


09,09 


B 


2323 


U 


d6 


9.31 


A 


Fe 


3996 


27 


d2,le 


8.87 


04,04 


B 


6396 


10 


b2,lc 


9.02 


00,00 


B 


2370 


68 


s4, lb 


7.67 


04,04 


F 


" 




c3,2d 


8.52 


01,01 


B 


6396 


10 


cl,2d 


9.23 


0/,01 


B 


2441 


59 


g4,l. 


lOX) 




B 


4009 


10 


c2,0d. 


8.66 


83,08, 


B 


6400 


10 


d2,3e 


9.50 


14,'4 


Be 


2631 


70 


d2,N 


8.9 




F 






le 




17 




6402 


60 


c3,ld 


9.38 


04,04 


B 


2734 


10 


m2,2ii 


11.34 


03,0« 


F 


4036 


16 


gl.Oh, 


10.01 


«,00, 


B 


6407 


61 


c2,ld 


9.33 


01,01 


Be 


2786 


10 


f2,2g 


9.46 


02,03 


F 






Ik 




28 




6414 


62 


d2,2e 


9.55 


09,09 


B 


3086 


10 


dl 


8.81 


A 


Be 


4058 


20 


k2,ll 


1064 


05,05 


B 


6432 


60 


e3,lf 


9.92 


04,04 


B 


3091 


10 


c6,0d. 


8.66 


07,05, 


F 


4126 


25 


g2,3h 


9.77 


96,06 


B 


6433 


10 


ll,2g 


10.06 


02,03 


B 






4e 




IS 




4144 


20 


c2,0d, 


8.66 


83,05, 


B 


6435 


60 


fl,2g 


10.06 


02,03 


Be 


3143 


10 


h2,lk 


10.25 


04,04 


F 






le 




17 




6437 


61 


t3,2g 


10.16 


12,13 


B 


3162 


11 


k3,ll 


10.69 00,00 


F 


4166 


65 


el,2d 


8.42 


99,09 


B 


6579 


63 


e2,lf 


9.87 


01,01 


B 


3176 


10 


ml,2n 


11.30 03,02 


F 


4168 


11 


cl, Id 


8.47 


14,14 


B 


6684 


65 


d2, le 


9.60 


04,04 


B 


3177 


10 14,0m, 


11.16 03,01, 


F 


4182 


20 


al,2b 


7.47 


14,14 


B 
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ANNALS OF HABVABD COLLEGE OBSERVATOBT. 



J.D. 


... 


CnDp. 


Hicn. 


RMd. 


Obi. 


J.D. 


El. Comp. 


Mw. 


IZ. 


ou. 


J.D. 


Bi. 


c<««>. 


hUv>. 


KiM. 


Ota. 


27. 0S16SS. TCoLUMBil. 


27. 0SIS33. T Coi,UMBAB. 


27. 06/5». TCOLOTBAI. 


4195 


eo 


a2, lb 


7.57 


HM 


B 


5757 


60 


c3,3d 


8.47 


06,00 


B 


6908 


65 


a3,3b 


7.62 


01,01 


B 


4216 


60 


c2,3d 


8.42 


01,0/ 


B 


5810 


60 


c2,2d 


8.47 


04,04 


B 


7077 


61 


82 


9.83 


A 


Br 


4232 


eo 


dl, le 


8.82 


0/,01 


B 


6828 


10 


e3,lt 


9.20 


03,O« 


B 


7095 


60 


e2,lf 


9.16 08,02 


B 


4279 


11 


k2,21 


10.69 


00,00 


B 


6983 


62 


a3,2b 


7.57 


04,04 


B 


7097 


60 


e3,lt 


9.20 


03,08 


B 


4303 


12 


11,2m 


10.93 


Otfli 


B 


6016 


60 


«3,3b 


7.52 


01,0/ 


B 


7105 


10 


c3,ld 


8.57 


04,04 


B 


4596 


11 


d2,le 


8.87 


MM 


B 


6016 


10 


a3, lb 


7.62 


00,09 


B 


7107 


11 


c3,2d 


8.52 


01,0/ 


B 


" 


" 


e2, 11 


9.16 


0Sfi2 


B 


6017 


10 


a3,lb 


7.62 


00,09 


B 


7124 


73 


cl,2d 


8.42 00,09 


B 


4605 


10 


c4,ld 


8.62 


01,01 


F 


6018 


61 


a3,2b 


7.57 


04,04 


B 


7166 


66 


c2,3d 


8.42 


01,0/ 


B 


" 




c4,ld 


8.62 


01,0; 


Bd 


6020 


8 


bl,2c 


7.97 


00,06 


B 


7178 


60 


c3,2d 


8.52 


01,0/ 


B 


4606 


60 


c2,ld 
c2,2d 


8.52 


Off ,09 


B 


6020 


11 


a3 2b 


7.67 


04,04 
00,06 


B 














4641 


10 


8.47 


Oi,04 


B 


6029 


60 


bl,2c 


7.97 


B 






1 


4891 
4899 


10 
10 


a2,lb 
dl.le 


7.67 
8.82 


01,01 


B 
B 


6032 
6034 


61 
60 


c3,3d 
c2,3d 


8.47 
8.42 


06,CB 
01,0/ 


B 
B 


29. 054619. KComilBAI. 1 




„, 










4904 


10 


d2,le 


8.87 


MjOi 


B 


6036 


10 


c3,3d 


8.47 


06,ce 


B 


1291 


21 


dl,6e 


9.53 


04,04 


F 


4906 


10 


fl,3g 


9.36 


»2,0S 


B 


6059 


10 


d3,2e 


8.87 


14,/4 


B 


1297 


16 


d3,3e 


9.73 


04,04 


F 


4909 


62 


n,3g 


9.36 


02,OS 


B 


6060 


60 


e3,lf 


9.20 


03,02 


B 


1310 


11 


el,4{ 


10.14 


03,OS 


F 


4924 


60 


h3,2k 


10.25 


06,06 


B 


6077 


61 


g3,3h 


9.82 


11,// 


B 


2044 


67 


hl,N 


tl.7 




B 






g3,lh 


9.87 


04,04 


B 


6089 


60 


kl,31 


10.49 


00,00 


B 


2064 


60 


«1," 


//./ 




B 


4928 


74 


«3,2h 


9.87 


06,oe 


B 


6093 


60 


k2,ll 


10.64 


05,05 


B 


2441 


60 


k2,N 


liJ 




B 


4928 


14 


g3,3h 


9.82 


11,1/ 


B 


6117 


62 


nl,3o 


11.67 


05,05 


B 


2541 


?4 


al,3b 


7.88 


/4.I4 


B 


4939 


63 


h3,2k 


10.25 


06,OS 


B 


6118 


60 


n2,3o 


11.72 


00,00 


B 


2935 


10 


g4,lh 


11.46 


04,04 


F 


4941 


11 


h3,lk 


10.30 


01,0/ 


B 


6134 


61 


ii3,4o 


11.72 


10,/0 


B 


3142 


10 


e2,3f 


10.24 


03,0« 


F 


4942 


82 


h2,2k 


10.20 


01,0/ 


B 


6396 


10 


gl,3h 


972 


01,0/ 


B 




" 


e2,3t 


10.24 


03,0« 


h 


4951 


«« 


k2,U 


10.64 


05,06 


B 


6396 


60 


12, Ig 


9.50 


08,03 


B 


" 


" 


e2,2f 


10.30 


0«,03 


F 


4972 


10 


m 2, n, 


11.67 


m,oe 


B 
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10.53 
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B 


5633 


10 


13,1m 


11.04 


00,00 


B 


6606 


11 


b3,2k 


1O02 
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B 


4708 


11 
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10.02 
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B 


5870 


10 


m2, N 
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B 


6608 


10 
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4719 


93 
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B 


5883 
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B 


4766 
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1007 
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Zl 
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J.D. 
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104. WiSU- 


RS ScoRPil. 


104. /e4844. RSSooBpn. 
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«0 
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B 
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70 


k3 
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B 


1627 
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p2,3q 


11.68 
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B 
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B 


6870 
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B 
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Pl 
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B 
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B 
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B 


1871 


10 
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B 
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p3,N 
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B 


6884 


58 


g2,2h 


9.50 


03,02 


B 


1873 


14 
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11.68 


04,04 


B 


3290 


10 


o2,3p 


11.43 
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B 


6888 


51 


g3,3h 


9.50 
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B 


1882 


10 
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B 
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kl 
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Bd 
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B 
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10 


g3,2b 


9.54 


03,0« 


B 
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3343 
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B 


6906 
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67 
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11.53 
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B 


3346 


10 
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B 


6907 


67 
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9.64 
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B 
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69 
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11.68 


14,74 


Bp 


3348 


10 


cl,2d 


8.58 
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B 


6917 


60 


h3,3k 


9.97 


05,05 


B 


2219 


60 


ql 


11.94 


A 


B 


3348 


11 


c2,ld 


8.68 


01,0/ 


B 


6922 


64 


h3,2k 


10.02 


00,00 


B 


2267 


68 


q2,2r 


11.96 


08,07 


B 


3349 


10 


dl,3e 


8.81 


m,06 


B 


6982 


62 


kl,31 


10.38 


(»,06 


B 


2271 


81 


q3,2r 


12.02 


12,/S 


B 


3357 


10 


ol,3d 


8.53 


06,00 


B 


6932 


60 


kl,3l 


10.38 


oe,m 


B 


2294 


26 


02,lp 


11.53 


01,0/ 


B 


3362 


SO 


cl,2d 


8.58 


01,0/ 


B 


6935 


62 


k3,3l 


10.48 


04,04 


B 


2294 


20 


03,2p 


11.53 


11,// 


B 


3363 


61 


cl,3d 


8.58 


01,0/ 


B 


6942 


56 


k2,3l 


10.43 


oj,m 


B 


2336 


S4 


el 


9.15 


A 


Bd 


3365 


80 


d3,3e 


8.91 


16,/e 


B 


6957 


62 


k3,21 


10.53 


01, Oi 


B 


2361 


68 


a3,2b 


7.95 


11,// 


B 


3365 


85 


d2,le 


8.96 


01,0/ 


B 


6958 


10 


13,1m 


11.04 


00,00 


B 


2364 


60 


a3,2b 


7.95 
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B 


3374 


80 


dl,2e 


8.86 
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B 


6960 


11 


13,1m 


11.04 
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B 
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61 
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B 


3376 


10 
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8.68 
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B 


6960 
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12 


10.94 


A 


B 


2378 


10 
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B 


3383 


10 
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8.86 
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B 


6967 
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13 
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* 


B 


2378 


10 
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7.85 
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B 


3390 


60 


d3,2e 


8.96 
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B 


6979 


60 


13,1m 


11.04 
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B 


2582 


10 


q2 


12.04 


A 


B 


3409 


10 


e2,2f 


9.39 


/4,14 


B 


6990 


59 


12 


10.94 


A 


B 


2582 


11 


ql 


11.94 


A 


B 


3444 


15 


13,2m 


11.05 


16,/8 


B 


7075 


60 


k2,01 


10.58 


/6,16 


B 


2582 


11 


P2,lq 


11.78 
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B 


3465 


10 


02,lp 


11.53 


01,0/ 


B 


7079 


60 


k4,31 


10.53 


09,09 


B 


2582 


10 


ql,2r 


11.92 


02,0S 


B 


3621 


20 


g2,lh 


10.24 


07,08 


B 


7080 


60 


k2,31 


10.43 


o;,oi 


B 


2582 


10 


q2,lr 


12.02 


02,03 


B 


3635 


10 


e2,lf 


9.44 


/i),19 


B 


7096 


66 


g4,2h 


9.60 


07,08 


B 


2582 


10 


q2,lr 


12.02 


02,03 


B 


3656 


17 


a3,2b 


7.95 


11,// 


B 


7097 


60 


h2,3k 


9.92 


00,00 


B 


2591 


10 


q2,2r 


11.96 


08,07 


B 


3673 


10 


a3,2b 


7.95 


11,// 


B 


7105 


69 


gl,3h 


9.40 


as,02 


B 


2638 


10 


k3, 11 


10.91 


10,/0 


B 


3684 


8 


bl,2c 


8.22 


08,07 


B 


7107 


60 


g3,2h 


9.54 


03,0« 


B 


2639 


9 


kl,2I 


10.76 


05,05 


B 


3693 


19 


b2,lc 


8.32 


08,07 


B 














2650 


60 


f 1 


9.83 




B 


3694 


10 


a3,2b 
b3,lc 


7.95 


11,// 
0«,03 


B 






2657 


11 


ll,2g 


9.87 


04,04 


B 


3702 


10 


8.36 


B 


104. le^su. 


RS ScoBPii. 


2672 
2682 


10 

60 


d2,le 
a3,2b 


8.96 
7.95 


01,0/ 
11,// 


B 
B 


3710 
3713 


15 
60 


dl,2e 
b2,lc 


8.86 
8.32 


01,0/ 
08,07 


B 
•B 


' 


,, 










1167 


10 


n,3g 


9.82 


01,0/ 


B 


2737 
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bl,lc 


8.26 


/«,13 


B 


3714 


11 


d3,2e 


8.96 


11,// 


B 


1167 


10 


f3,2g 


9.97 


06,oe 


B 


" 


_ 


c3,2d 


8.68 


11,// 


B 


3727 


11 


el,2t 


9.34 


/9,19 


B 
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Oto. 


104. WiSU- 


ES SCOEPII. 


104. le4SU- RSScoBPii. 
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8.96 


11,/; 


B 


4851 


10 


q2,N 


;«.o 




B 


6633 


70 


a2,3b 
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9.39 


HM 


B 


4885 


10 


03,2p 
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B 
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B 
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60 
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10 
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B 


5914 


11 
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B 
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B 
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B 


3834 


11 
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B 
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60 
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Bd 
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61 


e3,3d 
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B 


3840 


23 
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B 
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Bd 
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8.22 


02,03 


B 


3946 
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63 


ql,N 
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Bd 
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B 
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B 
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bl,3c 
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4056 
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60 


bl,3c 
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B 
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24 
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10.76 
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B 


5632 


10 


p2,lq 


11.78 


04,04 


B 


5974 


60 


dl,3e 


8.81 


06,08 


B 


4107 


23 


m2,lil 


11.22 


07,08 


B 


5533 


10 


p2,3q 


11.68 


U,14 


B 
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B 
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B 


5541 
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11.78 
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B 
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B 
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73 
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B 
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70 
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B 
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60 
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B 
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10 


q3,lr 
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B 
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60 
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B 
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11.78 
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12.48 
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kl,31 
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B 
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11.12 


07,08 


B 
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Bi 


6222 


62 


kl,31 


10.71 


10,/0 


B 


4538 


10 


b2,n 


III4 




B 


5585 


65 


bl,2c 


8.22 


08,07 


B 


6233 


61 


d3,2e 


8.96 


11,// 


B 


4548 


10 


e2,N 


11.4 




B 


5588 


64 


a2,lb 


7.95 


01,0/ 


B 


6240 


60 


cl,2d 


8.68 


01,0/ 


B 


4570 


10 


p3,lq 


11.83 


09,09 


B 


5589 


60 


a3,2b 


7.95 


11,// 


B 


6240 


67 


c2,3d 


8.68 


11,// 


B 


4751 


11 


11,2m 


10.95 


06,oe 


B 


5590 


64 


bl,2c 


8.22 


08,07 


B 


6242 


60 


b3,2c 


8.32 


OS,03 


B 


4752 


10 


11,2m 


10.95 


66,08 


B 


6691 


60 


a2,lb 


7.95 


oi,o; 


B 


6253 


60 


a3,2b 


7.95 


11,// 


B 


4766 


10 


ti2,lo 


11.34 


io,;o 


B 


6609 


60 


a3,2b 


7.95 


11,/; 


B 


6254 


61 


a3,lb 


8.00 


06,08 


B 


4805 


13 


p3,2q 


11.78 


14,;* 


B 


5619 


12 


a3,2b 


7.95 


11,// 


B 


6264 


61 


s2,3b 


7.86 


11,/;- 


B 


4811 


12 


P3,2q 


11.78 


14,;4 


B 


5620 


10 


a 2, 3 b 


7.85 


11,// 


B 


6268 


61 


»3,2b 


7.95 


11,// 


B 


4832 


10 


ql 


11.94 


A 


B 


5623 


10 


a2,3b 


7.85 


11,;; 


B 


6268 


10 


bl,2c 


8.22 


08,07 


B 
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104. lejSU- RSScoRpn. 


104. WiSU. 


RS ScoBPii. 


104. leiSU'. HSScoBni. 


6279 


60 


b2,2c 


8.26 


0«,03 


B 


6608 


60 


a3,2b 


7.96 


11,// 


17 


7037 


60 


o3,2p 


11.53 


11,// 


B 


6281 


62 


a2,3b 


7.85 


11,/; 


B 


6612 


60 


bl,2c 


8.22 


08,07 


Bd 


7037 


11 


iil,2o 


11.24 


10,/0 


B 




" 


bl,2c 


8.22 


0S,07 


B 


6615 


60 


bl,3c 


8.16 


0«,03 


B 


7039 


60 


1 1, 1 m 


11.00 


01,0/ 


B 


6282 


240 


bl,2c 


8.22 


0S,07 


B 


6619 


240 


b2, Ic 


8.32 


08,07 


Bd 


7069 


11 


ql,3r 


11.86 


08,07 


B 


6282 


60 


bl,2c 


8.22 


08,07 


B 


6625 


10 


bl,2c 


8.22 


08,07 


B 


7075 


10 


ql 


11.94 


A 


B 


6282 


62 


a2,lb 


7.95 


01,0/ 


B 


6625 


60 


b3,lc 


8.36 


0«,03 


B 


7080 


12 


p3 


11.92 


A 


B 


" 


" 


b2,lc 


8.32 


08,07 


B 


6626 


U 


c3,ld 


8.73 


06,08 


B 


7095 


10 


tl 


1219 


A 


B 


6284 


60 


b2,0c, 
2d 


8.43 


'9,06, 
14 


B 


6634 
6636 


61 
60 


c2, Id 
dl,3e 
d4,3e 
e2,3t 
el,2f 


8.68 
8.81 


01,0/ 
06,08 
21,S/ 
09,09 
19,19 


B 
B 


7098 


10 


p3,2q 


11.78 


14,/4 


B 


6286 
6288 


480 
60 


b2,0c, 

2d 

cl,2d 


8.43 
8.58 


/9,06, 

14 

01,0/ 


B 
B 


6638 
6644 
6650 


69 
60 
61 


8.96 
934 
934 


B 
B 
B 


105. /SS030. RRScoBPii. 




,. 










6296 


60 


dl,2e 


8.86 


01,0/ 


B 


6652 


63 


e3,2f 


944 


09,09 


B 


1197 


10 


13,1m 


11.66 


00,00 


B 


6297 


61 


dl,3e 


8.81 


06,0<! 


B 


6653 


50 


e3,3t 


939 


Oi.Oi 


B 


1197 


10 


kl,2I 


11.14 


0/,01 


Be 


6298 


60 


d4,3e 


8.96 


21,S/ 


B 


6664 


64 


t2,2g 


9.92 


01,0/ 


B 


1197 


10 


k2,21 


11.19 


04,04 


Be 


6302 


60 


c3,2d 


8.68 


11,// 


B 


6667 


64 


tl,2g 


9.87 


04,04 


B 


1236 


60 


gl,3b 


10.38 


02,03 


B 


6310 


60 


d3,3e 


8.91 


16,/6 


B 


6667 


62 


e2,H 


9.44 


/9,19 


B 


1462 


47 


12 


11.55 


A 


B 


6311 


63 


e3,4t 


9.34 


01,0/ 


B 


6669 


61 


gl,2h 


10.14 


07,08 


B 


1517 


10 


f2,2g 


10.09 


0/,01 


B 


6313 


64 


el,2f 


9.34 


/9,19 


Bd 


6685 


76 


g2,2h 


10.18 


13,/« 


B 


1533 


60 


d2,2e 


9.06 


/S,12 


B 


6323 


62 


el,3f 


929 


/.*,14 


B 


6691 


76 


k2,ll 


10.86 


05,05 


B 


1540 


64 


dl,2e 


900 


/7,18 


B 


6337 


75 


f2,lg 


997 


a«,04 


B 


6694 


61 


12,2m 


11.00 


11,// 


B 


1542 


60 


c2,2d 


8.47 


08,06 


B 


6339 


65 


t3,2g 


9.97 


06,06 


B 


6697 


70 


k3,ll 


10.91 


10,/0 


B 


1616 


60 


e2,2d 


8.47 


08,06 


B 


6344 


64 


l!2,lb 


10.24 


07,08 


B 


6916 


62 


c3,2d 


8.68 


11,// 


B 


1617 


15 


c2,3d 


8.42 


0/,01 


B 


6369 


60 


h2,2k 


10.48 


0«,03 


B 


6918 


64 


b3,2c 


8.32 


02,03 


B 


1870 


11 


b3,4c 


7.88 


08,07 


B 


6360 


10 


h2,lk 


10.54 


08,07 


B 


6922 


62 


dl,3e 


8.81 


06,06 


B 


1873 


10 


b2,lc 


7.98 


/«,13 


B 


6361 


10 


b2,lk 


10.54 


08,07 


B 


6933 


60 


d3,2e 


8.96 


11,// 


B 


1873 


11 


a4,2b 


7.42 


04,04 


Be 


6361 


10 


b2,lk 


10.54 


08,07 


B 


6934 


10 


d3,2e 


8.96 


11,// 


B 


1881 


10 


b3,3c 


7.94 


02,03 


B . 


6372 


60 


k3,ll 


10.91 


io,;o 


B 


6935 


60 


d3,le 


901 


D6,0e 


B 


2236 


10 


g2,3h 


10.42 


08,07 


B 


6376 


63 


k3,ll 


10.91 


10,/0 


B 


6938 


60 


el,2f 


934 


9,19 


B 


2236 


11 


g2,3h 


10.42 


08,07 


B 


6379 


60 


I2,2m 


11.00 


11,// 


B 


6941 


10 


el,3t 


929 


4,14 


B 


2236 


20 


n,2g 


10.04 


08,06 


B 


6396 


64 


m2,lii 


11.22 


07,08 


B 


6943 


63 


el,4t 


9.24 


39,09 


B 


2365 


80 


e3. It 


9.73 


05,05 


B 


6558 


63 


A3,2a 


7.59 


03,03 


B 


6948 


10 


e3,3f 


9.39 


54,04 


B 


2631 


120 


e2,H 


9.68 


/0,10 


Bd 


6558 


60 


A3,l» 


7.64 


0«,02 


B 


6957 


60 


e3,2t 


9.44 


39,09 


B 


2652 


SO 


d2,4e 


8.96 


03,02 


B 


6563 


60 


A3,2a 


7.59 


03,03 


B 


6958 


10 


el,3f 


9.29 


4,14 


B 


2666 


10 


c2,2d 


8.47 


08,06 


B 


6582 


62 


A3,la 


7.64 


0«,02 


B 


6960 


60 


e3,2f 


9.44 


»,09 


B 


2672 


10 


o3, Id 


8.57 


08,06 


B 


6583 


10 


a2,2b 


7.90 


06,08 


B 


6960 


69 


e3,2t 


9.44 


»,09 


B 


2677 


10 


c2,2d 


8.47 


08,06 


B 


6585 


54 


A2,2a 


7.64 


0«,02 


B 


6968 


63 


t3,2g 


997 


Kfie 


B 


2677 


10 


b5,lc 


8.14 


02,03 


B 


6587 


10 


al,2b 


7.85 


01,0/ 


B 


6972 


65 


tl,2g 


9.87 


'4,04 


B 


2683 


SO 


b3,2c 


7.98 


0«,03 


B 


6589 


67 


A3,2a 


7.59 


03,0« 


B 


6976 


61 


f2,3g 


9.87 


16,08 


B 


2688 


60 


a 2,3b 


7.27 


09,09 


B 


6693 


65 


A3, la 


7.64 


0«,02 


B 


6981 


62 


gl,2b 


0.14 


)7,08 


B 


2705 


iS 


a 4,2b 


7.42 


04,04 


B 


6593 


60 


a2,3b 


7.86 


11,// 


B 


6988 


60 


t2,lg 


9.97 


)4,04 


B 


2946 


10 


2f 


9.68 


A 


Be 


6603 


10 


a2,3b 


7.85 


11,// 


B 


6999 


68 


k2,31 


0.76 


5,/5 


B 


3040 


10 


c2,2d 


8.47 


08,06 


B 


6604 


63 


a3,2b 


7.96 


11,// 


B 


7000 


69 


b2,lk 


0.54 


)8,07 


B 


3055 


10 


d2,2e 


9.06 


/3,12 


B 


6604 


60 


al,3b 


7.80 


06,08 


B 


7004 


60 


g3,2h 


0.24 


7,/8 


B 


3065 


11 


d2,2e 


906 


/S,12 


B 


6606 


60 


a2,3b 


7.85 


11,// 


B 


7006 


60 


k2,2l 


0.81 


0,/0 


B 


3247 


10 


b3,2c 


7.98 


0«,03 


B 


6607 


60 


»3,2b 


7.95 


11,// 


B 


7007 


61 


k3,21 


0.86 


5,/5 


B 


3247 


12 


c2,2d 


8.47 


08,06 


B 


6608 


62 


b2,3c 


8.22 


02,03 


B 


7009 


60 


kl,31 


0.71 


0,/0 


B 


3256 


15 


a 3,2b 


7.37 


09,09 


Bp 
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105. 166030. 


RR ScoRPll. 


106. tesoso. 


RR ScoRPii. 


105. 16«»0. 


RR ScoEPii. 


3258 


"6 


b3,2c 


7.98 


0«,03 


B 


3727 


10 


13,2m 


11.60 


05,05 


B 


4108 


10 


bl,2c 


7.88 


12,13 


B 


3289 


10 


a2,2b 


7.32 


'4,14 


B 


3728 


14 


12,2m 


11.55 


00,00 


B 


4108 


11 


b2,2c 


7.94 


08,07 


Be 


" 




s4,2b 


7.42 


04,04 


B 


3729 


12 


13,2m 


11.60 


05,05 


B 


4113 


12 


a3,2b 


7.37 


09,09 


B 


3290 


10 


b3,lc 


8.04 


08,07 


B 


3730 


18 


13,2m 


11.60 


05,05 


B 


4122 


10 


a2,2b 


7.32 


14,14 


B 


3301 


eo 


b2,2c 


7.94 


05,07 


B 


3738 


12 


l!3,2k 


10.89 


06,oe 


B 


4122 


10 


a2, lb 


7.37 


19,19 


B 


3303 


so 


b2,2c 


7.94 


08,07 


B 


3741 


12 


h3,2k 


10.89 


06,06 


B 


4125 


SO 


a2,2b 


7.32 


14,14 


B 


3315 


so 


b3,2c 


7.98 


Ol',03 


B 


3743 


10 


hi, 3 k 


10.74 


01,01 


B 


4168 


6« 


d2,le 


9.10 


17,18 


Be 


3315 


eo 


c3,3d 


8.47 


04,04 


B 


3744 


12 


h2,2k 


10.84 


01,0/ 


B 


4168 


S4 


d2,2e 


9.06 


18,12 


Bd 


3316 


11 


c3,3d 


8.47 


04,04 


B 


3761 


15 


g3,2h 


10.52 


08,07 


B 


4181 


5 


d2,le 


9.10 


17,18 


B 


3325 


11 


d2,3e 


9.0O 


or,08 


B 


3768 


10 


f3,2g 


10.14 


04,04 


B 


4181 


10 


d2,2e 


9.06 


16,12 


Be 


3325 


10 


d2,3e 


9.00 


or,08 


B 


3758 


12 


gl,2h 


10.42 


02,03 


B 


4185 


10 


d2,2e 


9.06 


13,12 


B 


3329 


10 


c2,ld 


8.52 


1/,11 


B 


3762 


10 


g3,2h 


10.52 


08,or 


Be 


4186 


10 


d2,2e 


9.06 


13,12 


B 


3346 


10 


d3,2e 


9.10 


or,08 


B 


3773 


so 


d2,2e 


9.06 


1S,12 


B 


4189 


11 


e2,lf 


9.68 


10,10 


B 


3348 


10 


f2,3g 


10.04 


04,04 


Be 


3776 


no 


d2,3e 


9.00 


07,08 


B 


4212 


62 


hl,lk 


10.84 


09,09 


B 


3367 


6 


f3,2g 


10.14 


04,04 


B 


3777 


111 


d2,3e 


9.00 


or,08 


B 


4337 


11 


e2,2f 


9.63 


05,05 


B 


3357 


10 


e2,lf 


9.68 


10,10 


B 


3779 


13 


d2,2e 


9.06 


13,12 


B 


4356 


10 


d2,2e 


9.06 


13,12 


B 




" 


fl,2g 


10.04 


0«,06 


B 


3782 


15 


dl,2e 


9.00 


;r,i8 


B 


4373 


10 


b3,2c 


7.98 


02,03 


B 


3359 


et 


gl,2h 


10.42 


0«,03 


B 


3787 


10 


d2,3e 


9.00 


or,08 


B 


4377 


10 


a2,lb 


7.37 


19,19 


B 


3373 


n 


g2,lh 


10.52 


0«,03 


B 


3797 


11 


b2,lc 


7.98 


;«,13 


B 


4392 


10 


b3,2c 


7.98 


08,03 


Bd 


3376 


10 


h3,2k 


10.89 


06,06 


B 


3797 


11 


c2,2d 


8.47 


06,06 


B 


4401 


16 


b2,2c 


7.94 


08,07 


B 


3383 


10 


h4,2k 


10.94 


11,« 


B 


3818 


12 


b2,3c 


7.88 


02,03 


B 


4424 


11 


b2,2c 


7.94 


08,07 


B 


3383 


10 


h3,2k 


10.89 


06,O« 


B 


3833 


13 


b2,3c 


7.88 


0«,03 


Bd 


4436 


17 


c2,3d 


8.42 


01,01 


B 


3393 


eo 


hi, Ik 


10.84 


09,09 


B 


3833 


26 


b2,2c 


7.94 


08,07 


B 


4536 


10 


13,3m 


11.65 


10,10 


B 


3409 


10 


13,2m 


11.60 


m,os 


B 


3860 


28 


b2,2c 


7.94 


08,07 


B 


4538 


10 


13,2m 


11.60 


06,05 


B 


3444 


11 


13,lin 


11.65 


00,00 


B 


3861 


11 


b2,lc 


7.98 


12,13 


B 


4550 


10 


12 


11.55 


A 


Be 


3465 


10 


k2,31 


11.14 


09,0S 


B 


3954 


IS 


12,3m 


11.50 


06,05 


B 


4751 


10 


f2,3g 


10.04 


04,04 


B 


3614 


14 


d2, le 


9.10 


/r,i8 


B 


3958 


10 


13,2m 


11.60 


05,05 


B 


4753 


10 


e3,2f 


9.68 


00,00 


B 


3621 


11 


el,2f 


9.58 


(0,10 


B 


3990 


25 


12,3m 


11.50 


06,05 


B 


4757 


103 


(1, Ig 


10.09 


11,11 


B 


3635 


11 


g2,3h 


10.42 


08,07 


Be 


3994 


11 


ml,3ll 


11.86 


01,01 


B 


4776 


11 


g3,2h 


10.52 


08,07 


B 


3636 


10 


8l,2h 


10.42 


08,03 


B 


4013 


11 


k2,2l 


11.19 


04,04 


B 


4804 


12 


12,2m 


11.55 


00,00 


B 


3646 


14 


kl,2] 


11.14 


o;,oi 


B 


4017 


15 


h3,2k 


10.89 


06,06 


B 


4822 


10 


m2,3D 


11.91 


04,04 


B 


3656 


6 


hl,4k 


10.69 


06,oe 


B 


4022 


11 


g3,2h 


10.52 


08,07 


B 


4835 


11 


13,1m 


11.65 


00,00 


B 


3656 


22 


h2,3k 


10.79 


06,oe 


B 


4036 


10 


g2,2h 


10.48 


02,OS 


B 


4844 


11 


m2, 3n 


11.91 


04,04 


B 


3661 


20 


h2,lk 


10.89 


04,04 


B 


4037 


12 


gl,3h 


10.38 


02,05 


B 


4846 


46 


ml. In 


11.96 


11,11 


B 


3663 


20 


kl,2l 


11.14 


OJ,01 


B 


4055 


10 


d2,le 


9.10 


17,18 


Bd 


4861 


63 


k4 


11.43 


A 


B 


3672 


14 


kl,21 


11.14 


01,01 


B 


4064 


16 


d2,2e 


9.06 


16,12 


Bp 


4862 


71 


k2,2l 


11.19 


04,04 


B 


3672 


11 


k2,31 


11.14 


09,09 


B 


4067 


10 


d2,3e 


9.00 


07,08 


B 


4862 


11 


13,2m 


11.60 


05,05 


B 


3673 


10 


12,lni 


11.60 


05,05 


B 


4070 


19 


d2,3e 


9.00 


07,08 


B 


4863 


10 


k2,ll 


11.24 


01,01 


B 


3684 


10 


ll,2in 


11.50 


05,05 


B 


4070 


12 


d2,3e 


9.00 


07,08 


B 


4867 


60 


h3,lk 


10.94 


01,01 


B 


3684 


8 


13,3m 


11.55 


10,10 


B 


4079 


10 


o2,3d 


8.42 


01,01 


B 


4874 


60 


g3,lh 


10.68 


02,03 


B 


3693 


10 


13,2m 


11.60 


05,05 


B 


4083 


10 


c2,ld 


8.52 


11,11 


B 


4874 


60 


h2,3k 


10.79 


06,06 


B 


3702 


10 


13,2m 


11.60 


05,05 


B 


4083 


10 


c2,3d 


8.42 


01,01 


B 


4875 


60 


hi, 3k 


10.74 


01,01 


B 


3702 


18 


13,2m 


11.60 


05,05 


B 


4084 


10 


cl,3d 


8.37 


06,06 


B 


4878 


35 


e2. It 


9.68 


10,10 


B 


3709 


10 


12,2m 


11.55 


00,00 


B 


4084 


11 


c2,2d 


8.47 


06,06 


B 


4878 


35 


el,lt 


9.63 


15,15 


B 


3710 


10 


12,2m 


11.55 


00,00 


Be 


4085 


10 


c2,ld 


8.52 


11,11 


B 


4878 


36 


el,2f 


9.58 


10,10 


B 


3713 


11 


12,1m 


11.60 


05,05 


B 


4086 


10 


c3,2d 


8.52 


01,01 


B 


4878 


35 


el,H 


9.63 


15,15 


B 


3714 


10 


13,3m 


11.55 


10,70 


B 


4107 


11 


b2,3c 


7.88 


02,03 


B 


4878 


35 


n,2g 


10.04 


06,06 


B 
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Ex. 


Comp. 


cn 


BMld. 


OtM. 


J.D, 


E>. 
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1 

Mmi. 


c- 


ot«. 


J.D, 


El. 


Comp. 


MVD, 


RMd. 


OlM. 


105. lesoso. 


RR ScoRpn. 


105 1650S0. 


RR ScoRPii. 


105. 165030. 


RR ScoBPli. 


4878 


36 


fl,2g 


10.04 


0«,06 


B 


5533 


60 


b2,3c 


7.88 


02,03 


B 


6918 


11 


g2,2h 


10.48 


02,03 


B 


4878 


40 


el, 21 


9.58 


;o,io 


B 


5540 


72 


b3,2c 


7.98 


02,03 


B 


5918 


61 


g3,lh 


10.68 


02,03 


B 


4878 


46 


tl.lg 


10.09 


i/,ii 


B 


5541 


10 


b2,2c 


7.94 


08,07 


B 


5925 


62 


Ii2,lk 


10.89 


04,04 


B 


4885 


10 


e3,2t 


9.68 


00,00 


B 


5542 


70 


b2,2c 


7.94 


08,07 


B 


5926 


60 


h2,3k 


10.79 


06,06 


B 


4892 


10 


e2,2f 


9.63 


a5,05 


B 


5543 


61 


b2,lc 


7.98 


12,13 


B 


5927 


60 


h2,l2k 


10.84 


01,01 


B 


4892 


67 


el,2t 


9.58 


JO.IO 


B 


6544 


60 


b2,lc 


7.98 


12,13 


B 


5927 


60 


h2,3k 


10.79 


06,06 


B 


4898 


74 


d2,2e 


9.06 


M,12 


B 


5547 


66 


c2,3d 


8.42 


01,01 


Bi 


5934 


60 


h3,2k 


10.89 


06,06 


B 


4904 


72 


d3,2e 


9.10 


07,08 


B 


5667 


62 


c2,ld 


8.52 


11,11 


B 


5940 


60 


h3, Ik 


10.94 


01,01 


B 


4928 


65 


b3,2c 


7.98 


02,03 


B 


5660 


60 


b2,lc 


7.98 


12,13 


B 


5942 


60 


h3,2k 


10.89 


06,06 


B 


4942 


62 


b3,2c 


7.98 


02,03 


B 


5572 


60 


c2,ld 


8.52 


11,11 


B 


5943 


60 


h3,2k 


10.89 


06,06 


B 


4945 


66 


b3,2c 


7.98 


02,03 


B 


5676 


64 


c2,3d 


8.42 


01,01 


B 


5962 


12 


g2,2b 


10.48 


02,03 


B 


5071 


60 


g3, Ih 


10.58 


02,03 


B 


5575 


60 


c2,3d 


8.42 


01,01 


B 


5973 


10 


g3,2h 


10.52 


m,Q7 


B 


5120 


10 


I2,lm 


11.60 


05,05 


B 


5577 


60 


c2,ld 


8.52 


11,11 


B 


5974 


60 


b3,2k 


10.89 


06,06 


B 


5121 


10 


12, Im 


11.60 


05,05 


B 


5591 


60 


c2,ld 


8.52 


11,11 


B 


5977 


60 


bl.lk 


10.84 


09,09 


B 


5147 


61 


k2,21 


11.19 


04,04 


B 


5604 


61 


e2,3t 


9.58 


00,00 


B 


6001 


10 


t3,2g 


10.14 


04,04 


B 


5148 


62 


kl 


11.13 


A 


B 


5605 


64 


d2, le 


9.10 


17,18 


B 


6006 


60 


tl,2g 


10.04 


06,06 


Bde 


5148 


11 


k3,21 


11.24 


09,00 


B 


5609 


66 


e2,2f 


9.63 


05,05 


B 


6008 


60 


n,2g 


10.04 


06,06 


B 


5158 


10 


h2,2k 


10.84 


01,0/ 


B 


5609 


60 


e2. If 


9.68 


10,10 


B 


6034 


60 


02,2d 


8.47 


06,06 


B 


5165 


60 


g2,2h 


10.48 


02,0S 


B 


5623 


10 


f 1.2g 


10.04 


06,06 


B 


6177 


60 


g3,2h 


10.52 


08,07 


B 


5168 


60 


g2,2h 


10.48 


02,OS 


B 


5632 


62 


hl,2k 


10.79 


04,04 


B 


6204 


71 


h3,2k 


10.89 


06,06 


B 


5220 


60 


b2,2e 


7.94 


08,07 


B 


5633 


70 


gl,2h 


10.42 


08,03 


B 


6221 


10 


k3,21 


11.24 


09,09 


B 


6226 


60 


b3,2c 


7.98 


02,03 


Bi 


5634 


60 


g2,2h 


10.48 


02,03 


B 


6222 


62 


k2,21 


11.19 


04,04 


B 


5234 


62 


b2,2c 


7.94 


08,07 


Bi 


5638 


60 


gl, lb 


10.48 


03,07 


B 


6222 


10 


k2,21 


11.19 


04,04 


B 


5262 


10 


b2, Ic 


7.98 


/2,13 


B 


5667 


60 


h2,lk 


10.89 


04,04 


B 


6240 


60 


k2,21 


11.19 


04,04 


B 


5264 


68 


bl,3c 


7.84 


OS,07 


Fr 


5841 


60 


c2,3d 


8.42 


01,01 


B 


6241 


60 


k2,21 


11.19 


04,04 


B 


" 




b2,lc 


7.98 


«,13 


F 


5842 


60 


c4,3d 


8.62 


09,09 


B 


6242 


60 


ll,2iil 


11.50 


05,05 


B 


6268 


11 


c3,2d 


8.62 


o;,oi 


Be 


5842 


79 


b4,2c 


8.04 


02,03 


B 


6253 


60 


k2,2l 


11.19 


04,04 


B 


" 


" 


b4,2c 


8.04 


02,03 


F 


5842 


10 


b3,2c 


7.98 


02,03 


B 


6253 


60 


k3,2l 


11.24 


09,09 


B 


6274 


63 


b2,lc 


7.98 


12,13 


B 


5868 


10 


d2,3e 


9.00 


07,08 


Bd 


6254 


61 


k3,21 


11.24 


09,09 


B 


5278 


60 


bl,2c 


7.88 


ii,a 


Bi 


5868 


60 


d2,3e 


9.00 


07,08 


B 


6256 


60 


k2,21 


11.19 


04,04 


B 


5287 


39 


2e 


9.18 


A 


Be 


5870 


60 


d3, le 


9.16 


13,12 


Bd 


6264 


61 


k2,2l 


11.19 


04,04 


B 


5296 


10 


dl,2e 


9.00 


>r,i8 


B 


5872 


60 


d3, le 


9.16 


13,12 


B 


6268 


61 


h 2, 2'k 


10.84 


01,01 


B 


5308 


46 


d3,2e 


9.10 


07,08 


Lde 


5872 


60 


el,2t 


9.58 


10,10 


B 


6268 


65 


h3,2k 


10.89 


06,06 


B 


5310 


43 


d2,3e 


9.00 


07,08 


Lde 


5873 


69 


d2,3e 


9,00 


07,08 


B 


6279 


60 


hl,3k 


10.74 


01,01 


B 


5317 


44 


e2,2t 


9.63 


05,06 ; B 


5879 


60 


f3,3g 


10.09 


09,09 


B 


6279 


67 


g3,2h 


10.52 


08,07 


B 


5318 


51 


el,2t 


9.68 


;o,io 


B 


5885 


60 


e3,H 


9.73 


05,05 


B 


6281 


62 


gl,2h 


10.42 


02,03 


B 


5486 


10 


c2,2d 


8.47 


00,06 


B 






t2,lg 


10.14 


00,06 


B 


6282 


66 


g2 


10.50 


A 


B 


5488 


60 


c2,ld 


8.52 


/;,ii 


B 


5896 


10 


g3,2h 


10.52 


08,07 


B 


6282 


60 


g2,2h 


10.48 


02,03 


B 


5617 


71 


a3,2b 


7.37 


09,09 


B 


5897 


60 


g2,3h 


10.42 


08,07 


B 


6284 


60 


g2,2h 


10.48 


02,03 


B 


6618 


46 


b2,2c 


7.94 


08,07 


B 


6897 


60 


gl,21i 


10.42 


02,03 


B 


6286 


480 


g2,2h 


10.48 


02,03 


B 


6526 


60 


b2,lc 


7.98 


12,13 


B 


5898 


72 


g3,2h 


10.52 


08,07 


B 


6288 


60 


f2,2g 


10.09 


01,01 


B 


6627 


60 


»3,lb 


7.42 


/4,14 


B 


6911 


60 


h2,3k 


10.79 


06,06 


B 


6289 


54 


e3 , 


968 


A 


Be 


5627 


60 


bl,2c 


7.88 


M,13 


B 


6912 


60 


f4,2g 


10.19 


09,09 


B 


6295 


60 


e2,2t 


9.63 


05,05 


B 


5532 


60 


a3,2b 


7.37 


09,09 


B 






g2, Ih 


10.52 


02,03 


B 


6295 


62 


d4,3e 


9.10 


03,02 


B 


5532 


61 


.3,1b 


7.42 


14,14 


B 


6914 


61 


h2,2k 


1084 


01,01 


B 


6297 


66 


d3,2e 


910 


07,08 


B 


5632 


10 


b2,lc 


7.98 


;«,13 


B 


5914 


66 


h2,3k 


10.79 


06,06 


B 


6298 


60 


el,3f 


9.53 


05,05 


B 


5633 


10 


b2, Ic 


7.98 


12,13 


B 


6914 


10 


g3,2h 


10.62 


08,07 


B 


6298 


10 


t3,3g 


10.09 


09,09 


Ber 
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Comp. 
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J.D. 
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o«p. 
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Rmd. 
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105. lemso. 


RR ScoRPii. 


105. ;6«»o. 


RR ScoRPti. 


105. lesoao. 


RR ScoRPll. 


6308 


^ 


c2,2d 


8.47 


06,06 


B 


6638 


69 


b3,2c 


7.98 


02,03 


B 


7066 


67 


h3,2k 


10.89 


06,06 


B 


6311 


60 


dl,2e 


9.00 


(7,18 


Be 


6639 


62 


c2. Id 


8.52 


ii,n 


B 


7069 


10 


I2,2iii 


11.55 


00,00 


B 


6319 


70 


c2,2d 


8.47 


oe,m 


B 


6644 


60 


b3,2c 


7.98 


02,03 


B 


7075 


10 


k2 


11.23 


A 


B . 


6320 


70 


d3,4e 


9.00 


m,0£ 


B 


6650 


60 


b3,lc 


8.04 


08,07 


B 


7076 


66 


kl,21 


11.14 


«1,01 


B 


6323 


62 


c3,ld 


8.57 


08,06 


B 


6652 


63 


b3,2o 


7.98 


02,03 


B 


7077 


60 


I2,lm 


11.60 


05,05 


B 


6337 


61 


c2,2d 


8.47 


06,06 


B 


6663 


60 


b3,lc 


8.04 


08,07 


B 


7077 


64 


k3,U 


11.29 


04,04 


B 


6337 


75 


c2,3d 


8.42 


o;,oi 


B 


6664 


64 


b3,2c 


7.98 


02,03 


B 


7om 


60 


k3,ll 


11.29 


04,04 


B 


6339 


63 


c2,2d 


8.47 


06,06 


B 


6669 


61 


b2,lc 


7.98 


/2,13 


B 


7095 


10 


12,3in 


11.50 


05,05 


B 


6339 


65 


b3,lc 


•8.04 


08,07 


B 


6671 


61 


b3,lc 


8.04 


08,07 


B 


7097 


63 


k3,21 


11.24 


09,09 


B 






c2,3d 


8.42 


Oi,01 


B 


6683 


69 


b3,2c 


7.98 


02,03 


B 


7098 


10 


12,3m 


11.50 


05,05 


B 


6344 


64 


c2,2d 


8.47 


06,06 


B 


6691 


76 


c2,3d 


8.42 


O(,01 


B 


7124 


78 


b2,3k 


10.79 


06,06 


B 


6359 


61 


b2,2c 
b3,2c 


7.94 


08,07 
0«,03 


B 


6694 


61 


c2,ld 


8.52 


//,11 
1S,12 


Bd 














6360 


10 


7.98 


B 


6707 


60 


dl,3e 


8.96 


B 








6361 
6372 


60 
60 


S3, lb 
b3,2c 


7.42 
7.98 


08,03 


B 
B 


6711 
6726 


62 
61 


d2,3e 
B3,2t 


9.00 
9.68 


07,08 
00,00 


B 
B 


107. 165SS6. 


KT ScoBPn. 




_. 










6376 


63 


b2,3c 


7.88 


02,03 


B 


6730 


65 


f3.2g 


10.14 


04,04 


B 


1157 


10 


12,» 


U.t 




B 


6376 


60 


b4,2c 


8.04 


02,OS 


B 


6744 


60 


g2,lh 


10.52 


02,03 


B 


1189 


61 


t3 


13.31 


A 


B 


6379 


60 


c3,2d 


8.52 


0J,01 


B 


6760 


60 


h3,2k 


10.89 


06,06 


B 


1452 


47 


dl,6e 


9.09 


15,15 


F 


6396 


64 


b3,2(; 


7.98 


02,03 


B 


6918 


64 


c3,2d 


8.52 


OJ,01 


B 




" 


d3,2e 


9.34 


10,10 


B 


6558 


63 


h3,lk 


10.94 


01,01 


B 


6922 


62 


c3,2d 


8.52 


0/,01 


B 


1517 


10 


m2,lD 


11.38 


10,10 


B 


6582 


62 


f3,3f 


10.09 


09,09 


B 


6922 


60 


c2,3d 


8.42 


0/,01 


B 


1533 


60 


o3,lq 


11.86 


07,08 


F 


6583 


10 


g2,3h 


10.42 


08,07 


B 


6933 


60 


b3,2c 


7.98 


02,03 


B 






p2,2q 


12.02 


06,06 


B 


6585 


54 


f3,3g 


10.09 


09,09 


B 


6934 


10 


c2,ld 


8.52 


i;,ii 


B 


1540 


64 


pl,2q 


11.97 


01,01 


B 


6587 


10 


(2,2g 


10.09 


0/,01 


B 


6935 


60 


b3,lc 


8.04 


08,07 


B 


1542 


60 


q3,3r 


12.31 


15,16 


B 


6589 


67 


(2,3g 


10.04 


04,04 


B 


6938 


60 


b2,lc 


7.98 


/2,13 


B 


1616 


60 


t3 


13.31 


A 


B 


6593 


65 


e3,2t 


9.68 


00,00 


B 


6941 


11 


cl,2d 


8.42 


//,11 


B 


1871 


10 


fl,3in 


11.02 


04,04 


F 


6593 


61 


eS, If 


9.73 


05,05 


B 


6943 


63 


b3,2c 


7.98 


02,03 


B 


" 


" 


13,3m 


11.12 


14,14 


B 


6604 


60 


e2,3t 


9.58 


00,00 


B 


6943 


65 


b3,2c 


7.98 


02,03 


B 


1871 


10 


g6,01, 


10.86 


14,11, 


F 


6605 


10 


d4,2e 


9.16 


05,02 


B 


6948 


10 


cl,3d 


8.37 


06,06 


B 






4m 




03 




6606 


10 


d2,3e 


9.00 


07,08 


B 


6960 


59 


cl,2d 


8.42 


ii,n 


B- 


" 


" 


kl,31 


10.72 


06,06 


B 


6606 


60 


d3, le 


9.16 


/S,12 


Bd 


6967 


60 


cl,2d 


8.42 


11,11 


B 


1873 


10 


k2,2l 


10.82 


06,06 


Bd 


6606 


60 


d3,2e 


9.10 


07,08 


B 


6968 


71 


cl,3d 


8.37 


06,06 


B 


1873 


10 


g5,ll. 


10.78 


17,08, 


F 


6608 


62 


d3,3e 


9.06 


03,02 


B 


6972 


65 


c2,3d 


8.42 


o;,oi 


B 






4m 




10 




6608 


60 


d2,3e 


9.00 


07,08 


B 


6976 


61 


c3,2d 


8.52 


o;,oi 


B 




" 


h2,lk 


10.50 


07,08 


B 


6608 


60 


d4,2e 


9.16 


03,02 


B 


6979 


62 


c3,2d 


8.52 


01,01 


B 


1882 


10 


g3,2h 


10.22 


19,19 


B 


6615 


60 


dl,4e 


8.90 


07,08 


B 


6979 


60 


c2, Id 


8.52 


;/,ii 


B 


2236 


20 


q2,2r 


12.31 


05,06 


B 


6615 


60 


d4,3e 


9.10 


03,02 


B 


6988 


60 


d2,3e 


9.00 


07,08 


B 


2321 


62 


c3,3d 


9.04 


20,20 


B 


6620 


60 


dl,3e 


8.96 


/3,12 


B 


6999 


68 


d3,3e 


9.06 


03,02 


B 


2333 


58 


02, Id 


9.09 


05,05 


B 


6622 


62 


d3,2e 


9.10 


07,08 


B 


7004 


60 


e3,2t 


9.68 


00,00 


B 


2378 


10 


b2, Ik 


10.50 


07,08 


B 


6625 


10 


02,ld 


8.52 


//,11 


B 


7006 


60 


e3,2t 


9.68 


00,00 


B 


2582 


10 


r2 


12.66 


A 


B 


6625 


60 


02,2d 


8.47 


06,06 


B 


7007 


61 


el,3f 


9.53 


05,05 


B 


2591 


11 


t2,N 


13.2 




B 


6626 


13 


b3,2c 


7.98 


02,03 


B 


7009 


60 


f2,3g 


10.04 


04,04 


B 


2631 


120 


t3,2u 


13.21 


10,10 


B 


6626 


10 


b3,2o 


7.98 


02,03 


B 


7009 


60 


e2, if 


9.68 


/0,10 


B 


2677 


10 


«1 


12.81 


A 


B 


6632 


10 


b2,lc 


7.98 


i2.13 


B 


7032 


70 


f2,lE 


10.14 
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B 


3090 


29 


f2,3g 


8.70 


13,12 


Bp 






3o 




18 




7163 


69 


e2,2f 


9.71 


04,04 


B 


3099 


65 


f2,2g 


8.76 


07,08 


B 


3752 


16 


ll3,2o 


10.73 


00,00 


B 


7174 


62 


f2,3g 


9.96 


11,11 


B 


3143 
3279 


14 
32 


n3,2o 
o2,lp 
n3,3o 


10.73 
11.10 


00,00 
03,0« 
05,06 


B 
B 


3759 


33 


a3,0o, 

2p 

ol,2p 


10.88 


15,05, 
10 


B 




3290 


30 


10.68 


B 


3759 


12 


11.00 


03,O« 


B 


170. muss. RT Saqittarii. 


3294 
3313 


30 
10 


n2,3o 
k2, 11 


10.63 
9.72 


00,00 
04,04 


B 
B 


3779 
3786 


30 
15 


p3,lq 
r3,28 


11.59 
12.14 


11,11 
01,01 


B 
B 




^ 










1171 


lb 


c3,ld 


7.77 


06,06 


B 


3323 


10 


gl,2h 


9.12 


14,14 


B 


3797 


22 


r2,ls 


12.14 


09,09 


B 


1174 


10 


d2,3e 


8.16 


15,15 


B 


3324 


10 


f2,lg 


8.80 


03,0* 


B 


3803 


12 


r3,05. 


1233 


18,00 


B 


1175 


60 


b2,lc 


7.54 


11,11 


B 


3346 


11 


c4,2d 


7.77 


16,16 


B 






2t 




18 




1202 


60 


c3,2d 


7.72 


11,11 


B 


3348 


11 


c3,2d 


7.72 


11,11 


B 


3831 


10 


B2,3t 


12.47 


06,06 


B 


1283 


11 


12,1m 


10.03 


05,05 


Be 


3348 


10 


c3,2d 


7.72 


11,11 


B 


3833 


30 


Bl,3t 


12.42 


01,01 


B 


1501 


60 


dl,2e 


8.16 


25,M 


B 


3349 


10 


c3,ld 


7.77 


06,06 


B 


3839 


14 


83,2t 


12.57 


06,06 


B 


1502 


eo 


d2,2e 


8.21 


«0,20 


B 


3362 


60 


c2,2d 


7.67 


06,06 


B 


3845 


10 


82, It 


12.57 


04,04 


B 


1510 


60 


dl,3e 


8.11 


eo,20 


B 


3377 


10 


c2,ld 


7.72 


01,01 


B 


3850 


10 


.2,11 


12.57 


04,04 


B 


1883 


10 


11,2m 


9.93 


05,05 


B 


3377 


10 


b2,lc 


7.54 


11,11 


B 


3861 


17 


p4,lq 


11.64 


06,06 


B 


1883 


10 


]2,2m 


9.98 


00,00 


B 


3378 


10 


c3,ld 


7.77 


06,06 


B 


3875 


10 


p2,2q 


11.49 


11,11 


B 


1886 


10 


g3,3h 


9.17 


01,01 


Be 


3390 


60 


d2,le 


8.26 


S5,25 


B 


3889 


13 


pl,3q 


11.39 


11,11 


B 
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J.D. 


El. 


Comp. 


Mmd. 


R«M. 


Obt 


J.D. 


Ei. 


Comp. 


Uiei. 


RMd. 


Ola. 


J.D. 


El. 


C«.p. 


Mmd. 


lUMd. 


OlM. 


170. gOIlS9. RT Sagittarh. 


170. mtlSS. RTSAOiTTABn. 


170. 101139. ET SAOrrrABji. 


3891 


30 


02,lp 


11.10 


03,02 


B 


4863 


76 


c3,2d 


7.72 


11,// 


B 


5560 


60 


12,2m 


9.98 


00,00 


B 


4024 


10 


kl,31 


9.57 


09,09 


B 


4867 


60 


c3,ld 


7.77 


06,OS 


B 


5561 


10 


12,1m 


10.03 


05,05 


B 


4024 


11 


g2,lh 


9.22 


a,i4 


B 


4870 


70 


c2,3d 


7.62 


11,// 


B 


5571 


62 


tol,2n 


10.26 


02,OS 


B 


4057 


11 


n3,2o 


10.73 


00,00 


B 


4874 


67 


c2,3d 


7.62 


11,// 


B 


5583 


60 


ii4,lo 


10.83 


00,00 


B 


4067 


13 


o2,lp 


11.10 


03,0« 


B 


4881 


10 


b2,lc 


7.64 


11,// 


B 


5688 


60 


p2,lq 


11.54 


/6,16 


B 


4071 


10 


p2,lq 


11.54 


/e,16 


B 


4882 


10 


b3,lc 


7.69 


16,/e 


B 


5692 


10 


p2,Iq 


11.54 


/0,16 


B 


4071 


10 


p2,3q 


11.44 


00,06 


B 


4882 


10 


b2,lc 


7.64 


11,// 


Br 


5693 


10 


pl,2q 


11.44 


/6,16 


B 


4074 


10 


p3,2q 


11.54 


00,06 


B 


4884 


10 


b2,lc 


7.64 


11,// 


B 


5619 


10 


r2,N 


/«.o 




B 


4077 


10 


P3,2q 


11.54 


00,06 


B 


4891 


60 


c3,2d 


7.72 


11,// 


B 


5662 


60 


t3, lu 


13.01 


00,00 


B 


4085 


10 


P3,lq 


11.59 


ll.M 


B 


4891 


64 


ol,2d 


7.62 


01,0/ 


B 


5864 


60 


g3,2h 


9.22 


04,04 


B 


4086 


10 


p4,lq 


11.64 


00,06 


B 


4898 


66 


c2,2d. 


7.67 


06,00 


B 


6866 


60 


Il,2m 


9.93 


05,05 


B 


4107 


10 


r2,l8 


12.14 


09,09 


B 


4898 


74 


c2,ld 


7.72 


01,0/ 


B 


6868 


10 


ml,3n 


10.20 


08,07 


Be 


4154 


60 


Ii2 


10.63 


A 


B 


4904 


68 


c2,ld 


7.72 


01,0/ 


B 


6869 


10 


ml. In 


10.30 


0«,03 


B 


4182 


26 


ii3,lo 


10.78 


05,05 


B 


4927 


60 


f4,lg 


8.90 


13,/« 


B 


6869 


60 


ml,2ii 


10.26 


02,OS 


B 


4189 


6S 


I2,liii 


10.03 


05,05 


B 


4938 


70 


hi, Ik 


9.51 


05,05 


B 


6884 


10 


Ii4,2i> 


10.78 


05,05 


B 


4192 


71 


12,1m 


1O03 


05,05 


B 


4942 


84 


kl,21 


9.62 


MfiJf 


B 


6896 


60 


p2,2q 


11.49 


//,11 


B 


4196 


SO 


11 


9.98 


A 


B 


4953 


63 


13,2m 


10.03 


KfiS 


B 


6943 


61 


t2,lu 


12.96 


05,05 


B 


4202 


10 


12,3m 


9.93 


05,05 


B 


4972 


11 


n2,lo 


10.73 


/0,10 


B 


6032 


10 


nl,3o 


10.58 


05,05 


B 


4210 


10 


k2,31 


9.62 


U,H 


B 


5148 


69 


k2,21 


9.67 


09,09 


B 


6032 


10 


nl,3o 


10.58 


05,05 


B 


4226 


10 


gl,3h 


9.07 


09,09 


B 


6164 


10 


el.Of, 


8.67 


MM, 


B 


6033 


60 


n3,2o 


10.73 


00,00 


B 


4239 


10 


d2,3e 


8.16 


«,15 


B 






2g 




01 




6044 


60 


11,2m 


9.93 


05,05 


B 


4253 


10 


b2, Ic 


7.64 


11,// 


B 


6168 


65 


d3,2e 


826 


/5,15 


B 


6046 


60 


12,2m 


9.98 


00,00 


B 


4410 


10 


82,2t 


12.52 


01,0/ 


B 


6191 


60 


c3,3d 


7.67 


16,/0 


B 


6060 


60 


g3,2h 


9.22 


04,04 


B 


4426 


13 


tl 


12.81 


A 


B 


5198 


72 


c3,2d 


7.72 


11,// 


B 


6079 


60 


C2,2t 


8.62 


19,/9 


B 


4435 


14 


83,2t 


12.57 


06,00 


B 


5203 


60 


dl 


7.91 


A 


Be 


6093 


63 


c3,ld 


7.77 


06,06 


B 


4435 


11 


t3 


13.01 


A 


B 


6222 


62 


f3,lg 


8.86 


07,08 


B 


6249 


10 


b2, It 


12.57 


04,04 


B 


4448 


12 


tl 


12.81 


A 


B 


6224 


60 


gl,3h 


9.07 


09,09 


B 


6249 


12 


s3. It 


12.62 


01,0/ 


B 


4448 


11 


tl,3u 


12.81 


00,00 


B 


6231 


68 


g2,3h 


9.12 


04,04 


B 


6253 


10 


>l,2t 


12.47 


04,04 


B 


4451 


11 


tl 


12.81 


A 


B 


5234 


62 


g3,2h 


9.22 


04,0* 


B 


6288 


60 


s3,2t 


12.57 


06,00 


B 


4461 


10 


tl 


12.81 


A 


B 


6261 


60 


12,3m 


9.93 


06,05 


B 


6310 


10 


p3,lq 


11.59 


//,11 


B 


4576 


10 


d2,3e 


8.16 


/5,15 


B 


6263 


60 


n2,3o 


10.63 


00,00 


B 


6310 


60 


p2,4q 


11.39 


O/,01 


B 


4576 


10 


c3,ld 


7.77 


06,00 


B 


6276 


11 


o2, Ip 


11.10 


03,08 


B 


6320 


62 


ol,2p 


11.00 


03.OJ 


B 


4585 


10 


d2,3e 


8.16 


/5,15 


B 


6276 


11 


ii2,3o 


10.63 


00,00 


B 


6323 


60 


n3, lo 


10.78 


05,05 


B 


4596 


10 


t2,lg 


8.80 


03,0« 


B 


5288 


61 


p2,lq 


11.64 


/0,16 


B 


6331 


62 


I3,lra 


10.08 


00,00 


B 


4605 


10 


fl,2g 


8.70 


03,0« 


B 


5297 


12 


P3,lq 


11.59 


//,11 


B 


6337 


60 


k2,ll 


9.72 


04,04 


B 


4794 


10 


m2,ln 


10.36 


02,03 


B 


5526 


61 


g2,3h 


9.12 


04,04 


B 


6340 


60 


11,3m 


9.88 


00,00 


B 


4795 


10 


ol,2p 


11.00 


03,0« 


B 


5532 


60 


12, Ig 


8.80 


03,08 


B 


6340 


61 


11,3m 


9.88 


00,00 


B 


" 




n2,lo 


10.73 


/0,10 


B 


5532 


10 


gl,3h 


9.07 


09,09 


B 


6341 


48 


12,0m, 


10.13 


/5,05, 


B 


4805 


10 


m2,2ii 


10.30 


08,07 


B 


5533 


61 


gl,3h 


9.07 


09,09 


B 






2n 




10 




4822 


10 


ml,3ii 


10.20 


08,07 


B 


5634 


10 


f2,lg 


8.80 


03,08 


B 


6344 


68 


12,2m 


9.98 


00,00 


B 


4823 


11 


12,1m 


10.03 


06,05 


B 


5541 


12 


kl,2l 


9.62 


04,04 


B 


6366 


61 


kl,3I 


9.67 


09,09 


B 


4823 


10 


12,3m 


9.93 


05,05 


B 


5541 


62 


gl,2h 


9.12 


/4,14 


B 


6368 


10 


g3,lh 


9.27 


09,09 


Be 


4826 


12 


11,2m 


9.93 


05,05 


B 


5542 


61 


g3,2h 


9.22 


04,04 


B 


6369 


10 


gl,2h 


9.12 


/4,14 


B 


4841 


10 


hl,2k 


9.46 


io,;o 


B 


5543 


60 


g3,2h 


9.22 


04,04 


B 


6372 


60 


d2,2e 


8.21 


W,20 


B 


4844 


61 


8l,2h 


9.12 


HM 


B 


5547 


60 


hl,2k 


9.46 


10,/0 


B 


6376 


60 


el,2t 


8.67 


14,/4 


B 


4854 


10 


Bl,2h 


9.12 


HM 


B 


5518 


60 


hl,2k 


9.46 


10,/0 


Bd 


6376 


60 


c2,ld 


7.72 


01,0/ 


Be 


4861 


78 


c3,ld 


7.77 


06,00 


B 


5557 


60 


11,3m 


9.88 


00,00 


B 


6376 


60 


c3,ld 


7.77 


06,00 


B 
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PBOTOOBAPBIC UAONITUDES OF 107 VARIABLE STABS OF LONO PERIOD. 



J.D. 


Bi. 


Comp. 


M*cn. 


RMld. 


<»,» 


J.D. 


Ex. 


C«DP. 


Mmo. 


IMd. 


ObM. 


J.D. 


Ex. 


Comp. 


Mmd. 


F 


Ofac 


, 170. eoil3$. KT SAaiTTABii. 


170. iOlISS. RT SiorrrAEii. 


171. SOnSg. XTtmscopn. 


6379 


60 


c3,2d 


7.72 


11,/^ 


B 


6766 


60 


g2,lh 


9.22 


/4,14 


Bd 


1171 


10 


q2, N 


IS.S 




B 


6396 


60 


b2, Ic 


7.54 


11,» 


B 


6782 


72 


13,2m 


10.03 


05,05 


B 


1192 


10 


P2,2q 


11.97 


06,00 


B 


6397 


64 


b2,Oo, 


7.60 


05,OT, 


B 


6787 


72 


m2,2n 


10.30 


08,07 


B 


1203 


60 


rl,ls 


12.42 


01,0/ 


B 






2d 




01 




6790 


60 


12,1m 


10.03 


05,06 


B 


1240 


60 


si. It 


12.57 


04,04 


B 


6398 


71 


b2, Ic 


7.54 


11,); 


B 


6790 


44 


m2, In 


10.36 


02,03 


B 


1249 


60 


tl,N 


te.7 




B 


6400 


68 


c4,3d 


7.72 


2U/ 


B 


6933 


62 


12,1m 


10.03 


05,05 


B 


1262 


60 


ql,» 


ISS 




B 


6408 


60 


b2, Ic 


7.54 


11,// 


B 


6938 


60 


12,1m 


10.03 


05,05 


B 


1490 


10 


P2,N 


n.o 




B 


6438 


60 


e2,lt 


8.67 


14,/4 


B 


6967 


61 


g3,2h 


9.22 


04,04 


B 


1509 


10 


Ol,N 


I1j6 




B 


6461 


62 


g3,2h 


9.22 


04,04 


B 


6964 


65 


g2,lh 


9.22 


/4,14 


B 


1627 


20 


rl,N 


lU 




B 


6603 


10 


r2, 1« 


12.14 


0S,09 


B 


6968 


60 


g3,lh 


9.27 


09,09 


B 


1633 


15 


tl,N 


is.r 




B 


66(H 


10 


Bl,3t 


12.42 


01,0/ 


B 


6976 


60 


g2,3h 


9.12 


04,04 


B 


1894 


12 


pi, N 


11.9 




B 


6613 


60 


p3 


11.48 


A 


Br 


6977 


67 


t2,2g 


8.76 


07,08 


B 


2261 


10 


p2,» 


ts.o 




B 


6626 


10 


nS, 2o 


10.73 


00,00 


B 


6979 


61 


(2, Ig 


8.80 


03,0« 


B 


2350 


10 


q3,N 


1114 




B 


6634 


12 


m3,lii 


10.40 


08,07 


B 


6979 


63 


t2,lg 


8.80 


03,0« 


B 


2639 


10 


Ill,2o 


11.46 


07,08 


B 


6635 


10 


ml,2ii 


10.26 


02,03 


B 


6981 


11 


gl,21i 


9.12 


UM 


B 


2642 


10 


n2, lo 


11.56 


07,08 


B 


6635 


60 


n2,2o 


10.68 


05,05 


B 


6981 


11 


f2,lg 


8.80 


03,0« 


B 


2642 


10 


n2, lo 


11.56 


07,08 


B 


6638 


60 


nl,3o 


10.58 


05,05 


B 


6988 


60 


d3,le 


8.31 


S0,20 


B 


3031 


10 


q2,lr 


1227 


04,04 


B 


6639 


67 


12,3m 


9.93 


05,05 


B 


6992 


62 


d2, le 


8.26 


25,25 


B 


3052 


10 


rl,l8 


1242 


01,0/ 


B 


6647 


60 


]3,2m 


10.03 


05,05 


B 


6999 


59 


d2,3e 


8.16 


/5,15 


B 


3087 


10 


Ol, N 


11.6 




B 


6665 


60 


hl,2k 


9.46 


10,/0 


B 


7001 


62 


c3,2d 


7.72 


11,// 


B 


3323 


10 


p2,2q 


11.97 


06,00 


B 


6655 


60 


12,3m 


9.98 


00,00 


B 


7004 


.61 


c3,ld 


7.77 


06,00 


B 


3351 


10 


rl,ls 


12.42 


01,0/ 


B 


6667 


61 


g3,2h 


9.22 


04,04 


B 


7006 


65 


c2,ld 


7.72 


01,0/ 


Bp 


3357 


10 


n 


12.43 


A 


B 


6667 


64 


g3,2b 


9.22 


04,04 


B 


7007 


63 


c3,2d 


7.72 


11,// 


B 


3378 


10 


q2,Ir 


1227 


04,04 


B 


6682 


62 


d2,le 


8.26 


«5,25 


B 


7009 


10 


dl,2e 


8.16 


«S,25 


B 


3406 


10 


n 


12.43 


A 


B 


6682 


60 


dl,2e 


8.16 


«5,25 


B 


7010 


13 


d3,2e 


8.26 


/5,15 


B 


3497 


10 


tl,N 


ie.7 




B 


6684 


66 


d2,3e 


8.16 


;5,15 


B 


7017 


11 


d3 


8.11 


A 


Be 


3715 


31 


t2,N 


1S.S 




Bp 


6685 


61 


d3, le 


8.31 


20,20 


B 


7017 


61 


d2,3e 


8.16 


/5,15 


B 


3744 


12 


ql,lr 


12.22 


0/,01 


B 


6692 


15 


d2,le 


8.26 


«5,25 


Bd 


7019 


67 


d2,3e 


8.16 


/5,15 


B 


3845 


10 


pl,2q 


11.92 


01,0/ 


B 


6692 


4 


d2,Le 


8.26 


85,25 


B 


7028 


63 


d2,3e 


8.16 


/5,15 


B 


3847 


U 


o2,lp 


11.76 


02,03 


B 


6692 


13 


d2,le 


8.26 


«5,25 


B 


7038 


60 


e2,3t 


8.57 


2iM 


B 


4086 


11 


S1,N 


/2.0 




B 


6694 


61 


cl, Id 


7.67 


04,04 


B 


7038 


12 


d3, le 


8.31 


»,20 


B 


4125 


10 


nl, N 


//.5 




B 


6694 


60 


d2,3e 


8.16 


/5,15 


B 


7039 


10 


gl,3h 


9.07 


09,09 


B 


4202 


12 


12, 1 m 


11.14 


02,03 


B 


6705 


63 


c3,2d 


7.72 


11,// 


B 


7049 


60 


t2,2g 


8.76 


07,0S 


B 


4202 


11 


11,2m 


11.04 


02,03 


B 


6711 


65 


d2,3e 


8.16 


/5,15 


B 


7051 


60 


e2. If 


8.67 


14,/4 


B 


4410 


10 


ql,» 


/2.2 




B 


6715 


63 


d2,3e 
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B 






6e 




01 




5158 


10 


k3,» 


liJl 




B 


6682 


60 


g3 


11.24 


A 


B 


3082 


10 


dl,5e 


9.14 


01,01 


F 


6267 


10 


k2,N 


IS.l 




B 


6979 


63 


e2,2t 


10.42 


00,00 


B 


3142 


10 


m2,2ii 


11.92 


01,01 


B 


6522 


10 


kl,N 


1S.0 




B 


6981 


11 


d3,le 


10.06 


06,06 


B 


3293 


11 


g2,lb 


10.64 


05,06 


B 


5589 


61 


k4,N 


1H.S 




B 


6988 


10 


o3,2d 


9.49 


01,01 


B 


3309 


10 


hl,2k 


10.89 


00,00 


B 


5639 


60 


k2,>. 


lt.l 




B 


6992 


61 


c3,2d 


9.49 


01,01 


B 


3324 


10 


k2,ll 


11.27 


02,08 


B 


5869 


60 


e2,lf 


10.47 


05,06 


B 


7001 


62 


c3,3d 


9.44 


04,04 


B 


3342 


66 


m2,2n 


11.92 


01,01 


B 


5886 


10 


g2,3h 


11.12 


02,OS 


B 


7006 


65 


c3,3d 


9.44 


04,04 


B 


3348 


10 


mS.ln 


12.02 


01,01 


B 


5911 


61 


h2,3k 


11.60 


01,01 


B 


7009 


11 


c4,2d 


9.54 


04,04 


B 


3377 


10 


p2,lq 


13.16 


07,07 


B 


5911 


61 


h2,3k 


11.60 


01,01 


B 


7010 


10 


b3,2c 


8.97 


01,01 


B 


3406 


10 


p2,3q 


13.06 


03,0S 


B 


5912 


60 


h2,3k 


11.60 


01,01 


B 


7038 


60 


e4,2d 


9.64 


04,04 


B 


3443 


10 


n3,2o 


12.40 


03,08 


B 


5916 


10 


g4,lb 


11.32 


02,0S 


B 


7038 


60 


c4,2d 


9.54 


04,04 


B 


3481 


10 


d3,le 


9.44 


09,09 


B 


5942 


61 


12, Ira 


12.39 


00,00 


B 


7062 


eo 


d2,le 


10.01 


11,11 


B 


3646 


34 


ii2,3o 


12.30 


03,0« 


B 


6943 


60 


k2,ll 


12.10 


01,0/ 


B 


7064 


45 


d2,3e 


9.91 


01,01 


B 


3658 


29 


o2,N 


I«.7 




B 


5945 


10 


k2,0I 


12.15 


04,04 


B 


7067 


10 


el,2f 


10.37 


[W,06 


B 


3692 


27 


k2,ll 


11.27 


02,0« 


B 


6962 


68 


kl,N 


72.0 




B 


7067 


14 


d3,le 


10.06 


06,06 


B 


3702 


27 


h2,lk 


10.99 


00,00 


B 


6013 


10 


kl,N 


lt.O 




B 


7068 


60 


d3,le 


10.06 


06,06 


B 


3716 


16 


gl,2b 


10.54 


06,06 


B 


6032 


10 


k2,N 


m.i 




B 


7069 


10 


cl,3f 


10.32 


00,00 


B 


3717 


14 


gl,2b 


10.64 


05,06 


B 


6034 


10 


kl,>i 


lt.O 




B 


7124 


11 


h3,lk 


11.76 


06,06 


B 


3721 


10 


f2,lg 


10.27 


08,02 


B 


623S 


61 


b3,2c 
b3, Ic 


8.97 


01,01 

oe,06 


B 














3721 


10 


gl,2b 
g2,2h 


10.54 


05,05 
00,00 


B 


6242 


.63 


9.02 


B 






3727 


26 


10.59 


B 


6249 
6249 


61 
11 


b3,2o 
cl,3d 


8.97 
9.34 


01,01 
06,06 


B 
B 


187. tOB78i. 


TOCTANTIS. 


3742 
3768 


26 
26 


g2,lb 
k2,21 


10.64 
11.22 


05,05 
07,07 


B 
B 




m. 










6263 


10 


c2,3d 


9.39 


01,01 


B 


1171 


lb 


oO 


12.58 


A 


F 


3778 


26 


m3,ln 


12.02 


01,01 


B 


6264 


10 


cl,3d 


9.34 


06,06 


B 


1172 


60 


m4,2n 


12.02 


09,09 


F 


3790 


40 


n2,2o 


12.36 


08,02 


B 


6267 


60 


dl,4e 


9.81 


01,01 


B 


1273 


60 


n3,ll 


18.4 




F 


3806 


28 


p4,lq 


13.26 


03,03 


B 


6272 


62 


d3,3e 


9.% 


04,04 


B 


1277 


17 


m3,N 


lej) 




F 


3839 


27 


o3,N 


!«.« 




B 


6309 


10 


g2,2b 


11.16 


02,03 


B 


1528 


60 


e2,2f 


9.84 


01,01 


F 


4034 


11 


p3,2q 


13.16 


03,03 


B 


6310 


10 


hl,3k 


11.56 


06,06 


B 


1532 


60 


d5,le 


9.54 


01,01 


F 


4073 


26 


q2,2r 


13.60 


02,02 


B 


6312 


60 


hi 


11.49 


* 


B 


1633 


60 


d5,lc 


9.54 


01,01 


F 


4085 


26 


ql,3r 


13.40 


02/)2 


B 



Uigitized by^OOQlC 



PHOTOORAPHIC HAONTTUDBS OP 107 VARIABLE STARS OF LONO PERIOD. 



J.D. 


b. 


Ow. 


MM"- 


BMd. OlM. 


J.D. 


Bi. 


Cg«p. 


umb. 


Birid. 


Oba. 


J.D. 


Bi. 


C«np. 


hmb- 


BmU. 


OlM. 


187. «W7««. 


TOCTANTIS. 


187. S0678S. 


T OcTAwns. 


187. S0578i. 


TOcTAims. 


4107 


26 


m2,2Q 


11.92 


M,01 


B 


6658 


60 


p3,2q 


13.16 


03,03 


B 


6682 


71 


gl,31i 


10.49 


00,00 


B 


4126 


19 


fl,2g 


10.17 


0«,02 


B 


6684 


62 


04,1I 


;«.9 




B 


6683 


63 


El,2h 


10.54 


05,05 


B 


4181 


29 


J2,28 


10.22 


03,05 


B 


6603 


67 


11 


11.46 


A 


B 


6594 


60 


hl,2k 


10.89 


00,00 


B 


4227 


23 


n2,lo 


12.40 


07,08 


B 


5648 


63 


k3,ll 


11.32 


07,07 


B 


6594 


60 


g3,lli 


10.69 


00,00 


B 


4251 


11 


Dl,N 


Iti 




B 


5658 




g4,3h 


10.64 


U,1B 


B 


6604 


60 


kl,21 


11.17 


(am 


B 


4256 


28 


o3,N 


Its 




B 


5659 


65 


g3,21l 


10.64 


05,05 


B 


6605 


60 


k2,ll 


11.27 


iB,m 


B 


4435 


15 


n2,3o 


12.30 


O3,0« 


B 


5660 


68 


g2,3ll 


10.64 


05,05 


B 


6605 


61 


k3,ll 


11.27 


02,08 


B 


4437 


10 


nl 


12.23 


A 


B 


5665 


60 


g2,3h 


10.54 


05,05 


B 


6607 


60 


k2,ll 


11.27 


02,08 


B 


4448 


12 


iil,2(i 


12.30 


07,08 


B 


5689 


66 


fl,2g 


10.17 


02,02 


B 


6608 


10 


11,2m 


11.48 


03,03 


B 


4461 


30 


pl,4q 


12.95 


03,09 


B 


5868 


60 


12,1m 


11.58 


03,03 


B 


6682 


10 


02,N 


18.7 




B 


4482 


30 


p3,0q 


13.26 


07,07 


B 


5884 


58 


g2,3h 


10.54 


05,06 


B 


6684 


10 


Ol,N 


18.6 




B 


4529 


10 


P3,lq 


1320 


«l,02 


B 


5897 


60 


d3,U 


9.44 


09,09 


B 


6731 


191 


k2,ll 


11.27 


02,0« 


B 


4539 


60 


Il2,lo 


12.40 


07,08 


B 


5904 


60 


d3,3e 


9.34 


01,0/ 


B 


6741 


65 


g2,2h 


10.59 


00,00 


B 


4584 


10 


d3,l8 


9.44 


08,09 


B 


5906 


60 


e2,ll 


9.89 


06,06 


B 


6743 


61 


hl,2k 


10.89 


00,00 


B 


4697 


10 


d3,le 


9.44 


09,09 


B 


5908 


60 


d3,3e 


9.34 


01,0/ 


B 


6755 


175 


gl,2h 


10.54 


05,06 


B 


4605 


10 


3f 


9.75 


A 


Be 


5911 


60 


el,3f 


9.74 


0/,01 


B 


6760 


62 


el,2f 


9.79 


06,06 


B 


4763 


£0 


k2,N 


r/jj 




B 


6914 


60 


el,2t 


9.79 


06,06 


B 


6760 


60 


e2,lf 


9.89 


06,06 


B 


4777 


10 


g3,2h 


10.64 


05,05 


B 


5918 


10 


f2,3g 


10.17 


08,0S 


B 


6785 


60 


d4, le 


9.49 


04,04 


B 


4832 


10 


g2,2h 


10.59 


00,00 


B 


6918 


10 


e2,H 


9.89 


06,06 


B 


6789 


60 


d3,2e 


9.39 


04,04 


B 


4833 


12 


fl,2g 


10.17 


(K,02 


B 


6925 


10 


gl 


10.49 


A 


Be 


6793 


63 


d3,le 


9.44 


09,09 


B 


4835 


10 


gl2b 


10.54 


«;,05 


B 


6927 


60 


gl,3h 


10.49 


00,00 


B 


6801 


62 


fl,2g 


10.17 


08,02 


B 


4853 


10 


hi, 2k 


10.89 


00,00 


B 


6927 


60 


f2,lg 


10.27 


0«,02 


B 


6813 


63 


e2,lf 


9.89 


ce,06 


B 


4862 


63 


k3,21 


11.27 


12,;« 


B 


5938 


60 


f3,2g 


10.27 


08,OS 


B 


6968 


60 


g2,lh 


10.64 


05,05 


B 


4863 


98 


kl,21 


11.17 


02,08 


B 


5939 


61 


lil,2k 


10.89 


00,00 


B 


6963 


10 


f2,0g, 


10.41 


IGfllt, 


B 


4941 


11 


o3,N 


12^ 




B 


5941 


60 


g3,2h 


10.64 


06,05 


B 






2Ii 




18 




5168 


63 


q2,lr 


13.56 


03,03 


B 


5943 


66 


g2,2h 


10.69 


00,00 


B 


6964 


62 


12, 2g 


10.22 


OiflS 


B 


5220 


61 


f3,lg 


10.32 


03,03 


B 


6946 


63 


g2,lh 


10.64 


05,05 


B 


6976 


66 


d3,le 


9.44 


09,09 


B 


5224 


60 


d4,2e 


9.44 


01,0/ 


Bi 


6034 


10 


Ol, N 


it.e 




B 


6976 


68 


d3,le 


9.44 


09,09 


B 


5224 


60 


12, Ig 


10.27 


0«,02 


B 


6090 


60 


n,2g 


10.17 


08,02 


B 


6977 


60 


d3,le 


9.44 


09,09 


B 


5231 


60 


d3,4e 


9.29 


06,oe 


Bi 


6118 


60 


d3,2e 


9.39 


04,04 


B 


6992 


61 


f2,0g. 


10.38 


13,01, 


B 


5261 


62 


d4,3e 


9.39 


O6,0« 


Bi 


6130 


61 


g2,3h 


10.54 


95,05 


B 






31i 




11 




5263 


64 


el,3f 


9.74 


0/,01 


B 


6254 


16 


p3,lq 


13.20 


0«,02 


B 


6999 


61 


fl,2g 


10.17 


08,02 


B 


5284 


61 


d3,le 


9.44 


09,09 


B 


6297 


64 


k2,31 


11.17 


12,« 


B 


6999 


60 


gl,2b 


10.54 


05,05 


B 


6266 


60 


el,2f 


9.79 


OS,06 


B 


6310 


60 


g2,4Ii 


10.49 


io,;o 


B 


7006 


63 


el,2f 


9.79 


06,06 


B 


5267 


66 


'l,2g 


10.17 


0»,02 


B 


6312 


66 


t3,2g 


10.27 


08,08 


B 


7006 


60 


t2,2g 


10.22 


03,03 


B 


5268 


60 


e2,H 


9.89 


06,06 


B 


6323 


63 


d3,le 


9.44 


09,09 


B 


7006 


60 


gl,3h 


10.49 


00,00 


B 


5274 


11 


e2,lf 


9.89 


06,06 


B 


6331 


60 


e2,2t 


9.84 


01,01 


B 


7018 


60 


f2,lg 


10.27 


08,02 


B 


5276 


11 


f3,3g 


10.22 


13,13 


B 


6338 


60 


d3,le 


9.44 


09,09 


B 


7038 


61 


hl,3k 


10.84 


05,05 


B 


5276 


11 


3t 


9.75 


A 


Be 


6341 


67 


el,21 


9.79 


06,06 


B 


7038 


60 


g2,2h 


10.59 


00,00 


B 


5276 


65 


f2,2g 


10.22 


03,03 


B 


6342 


60 


d3,le 


9.44 


09,09 


B 


7038 


60 


g3,lb 


10.69 


00,00 


B 


5474 


65 


I2,2g 


10.22 


93,03 


B 


6345 


62 


d3,le 


9.44 


09,09 


B 


7065 


66 


11,1m 


11.53 


0S,08 


B 


5481 


64 


J3,lg 


10.32 


03,03 


B 


6358 


62 


g3,2h 


10.64 


05,05 


B 


7067 


10 


m2,2n 


11.92 


01,01 


B 


5485 


10 


gl,2h 


10.54 


0«,05 


B 


6368 


60 


gl,21i 


10.54 


05,05 


B 


7067 


10 


12,1m 


11.58 


M,03 


Be 


5500 


60 


g2,2h 


10.59 


00,00 


B 


6360 


60 


g2,31i 


10.54 


05,05 


B 


7176 


62 


g2,31i 


10.54 


05,05 


B 


5520 


30O 


k2,ll 


11.27 


02,OS 


B 


6387 


60 


k3,21 


11.27 


12,« 


B 


7194 


71 


d3,3e 


9.34 


01,0/ 


B 


5522 


60 


m2. In 


11.97 


06,06 


B 


6396 


10 


m2,2n 


>1.92 


01,01 


B 














5542 


10 


p2.3q 


13.05 


asfis 


B 


6397 


11 


13 


11.65 


* 


Be 
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ANNALS OF HABVABD COLLKOX OBSBRVATOBT. 



J.D. 


Bt. 


Camp. 


lacB. 


B-. 


Ob«. 


J. D. 


Ki. 


Omp. 


Mm>. 


RmIiI. 


Ota. 


J.D. 


Bi. 


Coup. 


Umb. 


B*^d. Oba. 


192. S1I741. VMicMscopn. 




192. 111741. VMioBosoora. 


1164 


10 


ql,» 


/«.3 




B 


5341 


10 


rl,N 


ie.7 




B 


6682 


60 


g3,2h 


10.65 


09,09 


B 


1191 


60 


q2,» 


lU 




B 


5376 


56 


Ul, N 


is.e 




B 


6683 


10 


J2,lg 


10.25 09,09 


B 


1202 


60 


t2,N 


is.e 




B 


5641 


10 


d2,2e 


9.80 


01,01 


B 


6684 


66 


g2,lh 


10.65 


01,01 


B 


1257 


10 


m2,ln 


11.71 


04,04 


Bp 


5642 


61 


d2,2e 


9.80 


01,01 


B 


6692 


10 


f3,2g 


10.25 


01,01 


B 




" 


12,1m 


11.33 


04,04 


B 


5543 


60 


e2,2t 


9.98 


23,2£ 


B 


6694 


63 


g2,lh 


10.66 01,01 


B 


1257 


10 


ii2,lo 


11.94 


11,1/ 


Bdp 


5558 


60 


d2,le 


9.86 


06,06 


B 


6694 


60 


gl,3h 


10.50 


04,04 


B 


12S4 


11 


kl,21 


10.90 


01,01 


B 


6561 


7 


f2,2g 


10.20 


04,04 


B 


6695 


63 


g2,2h 


10.60 


04,04 


B 


1508 


60 


rl,N 


W.7 




B 


6691 


65 


f3,2g 


10.26 


01,01 


B 


6711 


65 


bl,2k 


10.74 


12,13 


B 


1876 


10 


Sl,N 


IS.l 




B 


5592 


10 


f2,lg 


10.26 


09,09 


B 


6715 


63 


gl,3h 


10.50 


04,04 


B 


1984 


10 


ql, N 


U.S 




B 


5603 


62 


f4,2g 


10.30 


06,06 


B 


6727 


63 


k2,31 


10.90 


11,11 


B 


2012 


13 


r2,N 


12.8 




B 


5607 


65 


gl,31i 


10.50 


04,04 


B 


6752 


60 


12,2m 


11.28 


01,01 


B 


2677 


10 


Ul,N 


ISS 




B 


5621 


11 


kl,21 


10.90 


01,01 


B 


7009 


10 


wl,N 


14.0 




Bd 


2677 


10 


r2,N 


/«.« 




B 


5623 


65 


hi, Ik 


10.78 


08,07 


B 


7038 


45 


m2,lii 


11.71 


04,04 


B 


2970 


10 


nl,2o 


11.84 


11,11 


B 


5648 


60 


t2,lm 


11.33 


04,04 


B 


7038 


60 


m2,3n 


11.61 


06,06 


B 


2971 


10 


nl,2o 


11.84 


11,11 


B 


5662 


60 


p2,2q 


12.13 


05,OJ 


B 


7068 


10 


k2,21 


10.96 


06,06 


B 


3149 


10 


8l,N 


IS.l 




B 


6869 


60 


1 2,1m 


11.33 


04,04 


B 


7068 


60 


I2,2m 


11.28 


01,01 


B 


3323 


10 


p2,lq 


12.18 


00,00 


Bd 


5884 


10 


g2,lh 


10.66 


01,01 


B 


7097 


10 


12,1m 


11.33 


04,04 


B 


3323 


10 


p2,lq 


12.18 


00,C0 


B 


5887 


10 


g2,lh 


10.65 


01,01 


B 


7106 


60 


ml,2n 


11.61 


04,04 


B 


3378 


10 


r2,l8 


12.88 


0«,03 


B 


6912 


60 


I3,2g 


10.26 


01,01 


B 


7124 


60 


ml,2n 


11.61 


04,04 


B 


3435 


15 


u2,lw 


13.91 


10,10 


B 


5914 


65 


f4,2g 
f3,3g 


10.30 


06,06 
06,06 


B 














3497 


10 


IS.t 


B 


5926 


60 


10.20 


B 






3498 
3762 


10 
16 


Sl,N 
q2,2r 


ISA 
12.47 


01,01 


B 
B 


5961 
6973 


60 
73 


k2,ll 
13,1m 


11.00 
11.38 


01,01 
01,01 


B 
B 




194. Sim7. RGsms. 




_. 










3874 


15 


Sl,N 


IS.l 




B 


6013 


10 


ql,2r 


12.42 


04,04 


B 


1174 


lb 


hl,N 


104 




F 


3884 


10 


rl.N 


11.7 




B 


6061 


10 


Bl,N 


13.1 




B 


1174 


10 


hl,K 


10.4 




P 


4078 


10 


12,2m 


11.28 


01,01 


B 
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REMARKS. 



000SS9. Od J. D. 3435, second pUte, inuge of star k 
defective. 

OOlOSe. Od J. D. 1993, third plate, the measure ia obvi- 
ously discordant owing to the variable being on 
extreme edge of plate. On J.D. 6760, image of star 
f defective. 



001861. On J. D. 3845, the three measures were made on 
the same plate. On J.D. 6694, first plate, image of 
star 1 detective. 

OOS476. On J. D. 2761, second plate, doubtful whether 
Htarp is visible. J. D, 3893. This plate was exposed 
also on J. D. 3894. The length of the first exposure 
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was 155". Ute time of ending of the Becond ex- 
poflure waa not reoorded. J. D. 389S. This plate 
was exposed (dao on J. D. 3806, the two exposures 
being 210" and 210", i«pectively. On J.D. 4962, 
Bnt plate, image of star h defective. 

016354. On J. D. 2728 and 3S97, the two measuiee were 
made on the same plate. On J. D. 5334, images 
trailed on plate. 

023133. The interval in brightnese between the com- 
parison Stan e and f exceeds a magnitude, as shown 
on page ft. The first comparisona made with a 
bri^ter and a fainter star were discordant in many 
eases- They have accoidingly been rejected and 
a aecond comparison substituted. On J. D. 3223, all 
the measures, and on 6810, the last three measures, 
were made on the same plate. 

OSSOSO. The measures of this star are discordant when 
it is bright, owing to the distances and dissimilarity 
in form of the images of the comparison staiH. On 
J. D. 2786, the three measures were made on the 
same plate. 

0407es. On J. D. 65S0, image of star e defective. 

04S7Sa. On J. D. 3888, defect in region of variable. 

OSOOSS. On J. D. 3258, the three measures were made 
on the same plate. 

060S4S. On J. D. 3138, the spectrum of star a is partly 
superposed on that of star b, maUng comparison 
between a and the variable doubtful. On J. D. 4749, 
the estimate is wrong, for ou this plate, taken with 
the Bruce Telescope, the variable is at least two 
magnitudes fainter than the faintest comparison 
star. 

06IS3S. On J. D. 7077, image of star h defective. 

OSSese, On J. D. 4764, fint plate, image of variable 
defective. 

074x41. On J.D. 2761, near edge. Star g beyond 
limit of plate. 

101068. On J. D. 2219, the two measures were made 
on the same plate. On J. D, 3260, defect in region 
of variable. On J. D. 4085, second plate, image of 
variable defective. 

Itieet . On J. D. 2964, plate broken in region of variable. 

t$e8S4- On J. D. 3603, image of star r defective. 

tgS0B7. On J. D. 2964, image of variable defective. On 
J. D. 3321, image of star g defective. 

ISSJSS. On J. D. 4836, the two measures were made 
on the same plate. Ou J. D. 6327, image of variable 
• elongated. 

140113. Owing to suspected variability, star m was 
omitted from the sequence, and star e is not com- 
parable with the variable on plates taken with the 
Cooke lens. 

144e4ea,. When the image of the variable is distorted 
or elongated, the combined light of S Lupi and its 
oompanion, X Lupi, bos been measured, as the two 
Stan are too close to septate. On J. D. 1873, first 
plate, measure not confirmed, owing to poor plate. 
On J. D. 5616, measure not confirmed, owing to poor 



1S08S0. On J. D. 3772, driect in region of variable. 
Measure not confirmed. 

IBlSee. On J. D. 5264, defect in region of star 1. 

lSt714. On J. D. 5575, image of star d defective. 

153378. On J. D. 6147, the last two measure were 
made on the same plate, 

16SOS0. On J. D. 6264, image <A variable defective. On 
J. D. 6298, second plate, measure not confirmed, 
owing to poor plate. 

lesex. On J. D. 5599, the two measures were made on 
the same plate. 

I70S3S. On J. D. 1462, image <rf star f drfective. 

171401. On J. D. 4177, defect in region of star m. On 
J. D. 5533, image of variable defective. 

171843. On J. D. 7069, image erf vuiable defective. 

17S64S- On J. D. 6286, star 1 is supoposed on variable, 
malflng comparison diflScult, 

174!SS. On several plates, star f oppeara brighter than 
star e. The difierence is probably due to the pho- 
tographic image, and not to real variation in either 
star. On J. D. 6932, image of star g defective. 

n4lS6. On J. D. 6253 and 7096, star d is portly sup^ 
posed on variable, owing to elongation of unogea. 

181948. Image of variable nearly superposed on ster n, 
making comparison difficult. 

ISeiSS. On J. D. 3374, the two measures were made on 
the same plate. On J. D. 5532, defect in refpoa of 
variable. On J. D, 6016, star g spears bri^ter 
than star f. The difference is probably due to the 
photographic image and not to real variation in eitha" 
star. On J. D. 7096, defect in region of variable. 

18X345. On J. D. 6957, image of star m defective. 

I8SS38. On J. D. 6269, image of variable partly supers 
posed on star r, m airing comparison difficult. 

ISSSieit. J. D. 5668. Star q appears double on this 
plate. See Remarii 136 on page 94. J. D. 6966. 
This plate was exposed also on J. D. 6967, the two 
exposures being 282' and 441*', respectively. 

190818. On J.D. 3349, the two measures were mode 
on the same plate. 

19IS3I. On J.D. 3349, measure doubtful, owing to 
elongation of images. On J. D. 7051 and 7121, 
image of variable rkeaily supopooed on adjacent 
star, m^Ung comparison difficult. 

191617*. J. D. 6016. This plate was exposed also on 
J. D. 6017, the two exposures bong 204- and 270", 
respectively. On J. D. 6906, image of variable de- 

19S971. On J. D. 6957, image of star h defective. 

194048. On J. D. 4773, ddect in region of variable. 
On J. D. 6901, first plate, image of variable partly 
supoposed on star h. On J. D. 6230, images trailed, 
making comparison difficult. On J. D. 6548, image 
of variable portly superposed on star h. 

!96liS. Star d has not been used in observing the 
variable, since it is given as variable in the C. D. M. 
See Remark 162 on page 96. 

196S08. 3. D. 5966. This plate waa exposed also on 
J. D, 6967, the two exposures being 282- and 441-, 



Digitized by VjOOQIC 



PHOTOGRAPHIC UAONITUDEB OF 107 VARIABLE STARS OP LONG PERIOD. 273 



respectively. Od J. D. 6258, fiist plate, defect in 
repon of variable. J. D. 7109, This plate waa 
expoeed also <m J. D. 7110, the two exposures being 
227" and 2S3-, req»ectively. J. D. 7114. This plate 
waa ezpoaed alao on J. D. 7116 and 7117, the throe 
exposures being 21I~, 64", and 205", respectively. 

200212. J. D. 5966. This plate was exposed also on 
. J. D. 6967, the two exposures bring 282- and 441-, 
respectively. 

t011S9. On J. D. 48S2, secood plate, defect in region 
<rf variable. On J. D. 6613, image of st&r q de- 
fective. 

201434. On J. D. 4186, star p appeals bri^ter than 
star o. The difference is probably due to the pho- 
tographic im^e and not to real variatioD in either 

tOSiiS. On J. D. 6308, second plate, image <rf variable 
defective. 

iOilOi. On J. D. 3146, the two measures were made on 
the same plate. 

t0i3S4. On J. D. 3052, the last two measures were made 
on the same plal«. 

gJtTil. On J. D. 6288, star f appears bri^t«r than star 
e. The difference is probably due to the photo- 
graphic image, and not to real variatioa in either 

215605. On J. D. 7011, image of star e defective. 
Stt7St. Star f has not been used in obsoving the vari- 
able, M it is suspected of variability. 



Stl9S8. On J. D. 4865, image of variable defective. 

222439. On J. D. 3852, film off plate in re^on of star 1. 

225914. On J. D. 2714, image of star d defective. On 
J. D. 3083, defect in regwn of variable. J. D. 5649. 
This plate was exposed twice in the re^n of the 
variable and once in the region of the Pole, the three 
exposures being 10" each. J. D. 5650. This plate 
was exposed twice in the region of the variable and 
once in the region of the Pole, the three exposures 
being 10- each. On J. D. 5663 the second plate was 
' exposed twice in the r^ion of the variable and once 
in the region of the Pole, the three exposures being 
10- each. J. D. 5699. This pkte waa exposed 
twice in the region of the variable and once in the 
region of the Pole, the three expo^jures being 10- 

232S48. Oo J. D. 4672, image of star g defective. 

233335. On J, D. 6386, measure discordant. On J. D. 
6817, measure discordant. 

235265. On J. D. 6337 and 6339, star g partly super- 
posed on star h. On J. D. 7176, image of star d 
defective. 

235S65. On the tpectrum plates, the spectrum of star g 
is superposed on that of the variable, and on the 
plates taken with the Cooke lens, the image of star 
m is not clearly separated from that of the variable. 
The measures have accordingly been rejected. On 
J. D. 2348, image of variable defective. 



Table II furnishes the means of determining the year in which each of the 
observations, contained in Table I, was made. The year is followed by the 
Julian Day of January 1. 



TABLE II. 

JULIAN DATS OF JANUABT 1. 



Yw. 


J. D. 


y„. 


J. D. 


Y.,. 


... 


Ytn.. 


J. D. 


1886 


9908 


1891 


1734 


1896 


3560 


1901 


5386 


1887 


0273 


1892 


2099 


1897 


3926 


1902 


5751 


1888 


0638 


1893 


2465 


1898 


4291 


1903 


6116 


1889 


1004 


1894 


2830 


1899 


4656 


1904 


6481 


1890 


1369 


1895 


3195 


1900 


5021 


1905 


6847 



Table III contains a list of the comparison stars used in Table I in 
addition to those contained in Fart I. The sequence to which each star 
belongs is indicated in the first three columns. They give the number in 
Part I, the designation, and the name of the variable to which the sequence 
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relates. The letter indicating the comparison star is ^ven in the fourth 
column. The next four columns give the number, magnitude, right ascension, 
and declination taken from the Durchmusterung, when the star occurs in 
that work. For other stars, the position was determined by measurement of 
photographic charts of the region. The position for 1855 is accordingly given, 
in all cases, for stars north of declination —23°, and 1875, for other stars. The 
last four columns show how the magnitude was derived. The interval be- 
tween the star and that next it in the sequence was estimated in grades, or 
determined from the estimates in which the variable was compared with both 
stars. The mean of these estimates was then applied to the magnitude 
already found for one of the stars. The four columns give the letters desig- 
nating the two stars, the mean estimated interval expressed in tenths of a 
grade, the residuals in grades, and the concluded mi^nitude. Thus, the 
first line relates to star p of the sequence for Variable 2, which is OOIOSS, 
S Sculptoris. This star is not in the Cordoba Durchmusterung but its position 
for 1875 was found by measurement to be R.A. 0*8"52V5, Dec. -32°22'.9. 
It was compared with star o on five plates with the results, 4, 3, 3, 3, and 
3 grades. The mean of these is 3.2 grades, or 0.32 magn., and the residuals 
are 1, 0, 0, 0, and 0. The magnitude of o on page 5 is 12.30, which added 
to 0.32, is 12.62. This magnitude is then used in the next line for deriving 
that of q. • 

TABLE ni. 

ADDITIONAL COHPABISON STABS. 



No. 


Dm. 


»™. 


Lrt. 


DM. 


M*CD. 


R.A.I«)0. 


D«. lfl(N>. 


c.a 


Mms. 


B»M. 


Ifacn. 


2 


ooiose 


S Sculptoris 


P 






6 "s 52.5 


-32 22.9 


o,P 


32 


10 


12.62 








q 






8 7.6 


-32 44.0 


p.q 


30 


00 


12.92 


3 


ooises 


STucanae 









15 33.1 


-62 25.6 


n,o 


40 


DO 


11.73 








P 






17 37.3 


-62 22.4 


o,p 


27 


1 


12.00 








q 






17 22.3 


-62 13.5 


p,q 


30 





12.30 


4 


mste 


TFhoenicis 


A 


-47° 132 


8.8 


24 27.9 


-47 43.5 


A, a 


45 


10 10 1 
110 10 


8.30 








n 






24 0.0 


-47 9.9 


m, D 


40 


1 


12.77 


5 


0OS47S 


UTucanae 


r 






56 13.0 


-75 46.3 


q.r 


23 


10 10 


12.90 








a 






56 43.2 


-75 47.8 


r,8 


37 


/ 


13.27 








t 






56 42.5 


-75 42.7 


«,t 


37 


00 / 


13.64 


9 


Msseo 


B Horologii 


o 






2 21 55.5 


-60 11.7 


11,0 


35 


; 


12.69 


11 


023133 


RTrianguli 


11 






2 27 19.7 


+33 33.6 


k,l> 


35 


1 


12.26 
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No. 


!>». 


h™. 


LM. 


DM. 


MwD 


BJLIBOO. 


D«. lOOO. 


C.8. 


Man 


tUM. 


Mmi. 


15 


0SI401 


XCeti 


P 








k. M. ,. 

3 11 42.9 


- 1 35.6 


0. P 


35 


1 


13.62 


21 


04mes 


WSriduii 


q 








4 6 12.4 


-25 27.5 


p.q 


33 


1 


12.47 


24 


osoots 


TLeporia 


m 








4 58 16.9 


-22 7.7 


l,m 


37 


1 


11.51 


30 


066686 


ROctantU 


t 








6 13 29 


-86 19.4 


■,t 


33 


1 


12.21 








u 








6 5 30 


-86 27.9 


t,u 


35 


/ ; 


12.56 








w 








6 4 9 


-86 29.2 


u, w 


40 





12.96 


33 


070109 


VCsnisMin. 


8' 








6 59 0.1 


+ 9 8.3 


r,s" 


30 





13.70 








V 








6 59 1.1 


+ 9 8.7 


»",t> 


33 


1 


14.03 


45 


083350 


X Ur8«e M^. 











8 29 34.5 


+50 46.4 


0,0 


30 





12.93 








p 








8 28 33.2 


+50 44.4 


0. P 


30 





13.23 








1 








8 29 9.9 


+50 39.0 


p,q 


30 





13.63 


47 


0(0425 


WCancri 


n' 








9 1 7.7 


+25 41.7 


m. n' 


25 


/ 


13.67 


50 


<mov 


HS Velonim 


u 








9 19 26.1 


-48 29.0 


t,u 


30 





13.79 








w 








9 18 53.0 


-48 13.0 


u, w 


40 





14.19 


58 


loasro 


R2 Cannae 


t 








10 32 18.6 


-70 7.2 


a,t 


35 


1 


13.31 








u 








10 31 58.5 


-70 5.9 


t,u 


30 


0. 


13.61 


63 


111661 


RSCentauri 











11 15 47.2 


-61 10.0 


n,o 


25 


1 


12.90 


64 


114UI 


XCentauri 


n 








11 42 59.8 


-41 3.3 


m,n 


30 





13.05 


69 


10667 


U Crucis 


q 








12 24 51.2 


-57 3.0 


p.q 


40 





13.33 
















12 25 0.1 


-57 2.4 


q. r 


40 





13.73 








a 








12 25 0.4 


-57 1.2 


r,. 


40 


1 / 


14.13 








t 








12 25 3.4 


-57 0.5 


,,t 


35 


1 


14.48 


70 


1SSS64 


UCentauri 


8 








12 27 2.6 


-54 0.1 


r,8 


42 


10 


12.38 


78 


163165 


RV Centauri 











13 29 54.8- 


-55 50.2 


n,o 


44 


110 


12.72 


81 


140113 


ZBootis 


A 


+ 14' 


2702 


9.3 


14 9.9 


+ 14 41.5 


A, a 


38 


1110 


9.16 

















13 58 32.8 


+ 14 8.8 


D,o 


40 





13.47 








P 








13 58 46.1 


+14 7.0 


o,p 


35 


/ 


13.82 


84 


142206 


BSVirginls 


8 








14 19 36.2 


+ 5 33.7 


r, 8 


42 


/ 1 1 1 I 


13.45 


87 


!«e.jea 


SLupi 


u 








14 45 24.8 


-46 5.4 


t, u 


45 


1 


14.80 


92 


160860 


WLnpi 


t 








15 6 58.2 


-50 20.3 


9.t 


40 





13.40 


98 


160210 


USerpentta 


o' 








15 59 52.7 


+10 22.5 


D,0' 


37 


/ 


12.01 


104 


ie48U 


BSScorpii 


* 


-44°11339 


6.8 


16 51 10.8 


-44 47.6 


A, a 


44 


10 10 0/ 



1 


7.32 


108 


irosss 


RW Scorpii 


q 








17 5 56.3 


-33 14.7 


p,q 


25 


14.14 
















17 5 59.7 


-33 14.3 


q.r 


45 


I 


14.59 


110 


msis 


SW Scorpii 


8 








17 16 7.4 


-43 44.0 


r, 8 


33 


1 


12.87 








t 








17 16 6.6 


-43 41.9 


8,t 


30 





13.17 








U 








17 16 7.4 


-43 40.1 


t,u 


30 





13.47 


HI 


171686 


SOctantta 


r 








17 30 5 


-86 46.9 


q.r 


30 





12.24 


117 


miss 


3V Scorpii 


8 








17 40 31.5 


-35 42.5 


r.8 


35 


1 


13.17 








t 








17 40 24.3 


-35 42.9 


i,t 


20 





13.37 








U 








17 40 9.5 


-35 39.7 


t,u 


30 





13.67 








w 








17 40 32.9 


-35 39.3 


u, w 


35 


; 


1402 


124 


isoses 


R Pavonis 


p 








18 1 8.0 


-63 38.6 


o,p 


40 


1 / 


12.02 


127 


lS19i9 


T Telescopii 


t 








18 17 9.8 


-49 44.4 


s,t 


40 





13.06 
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N». 


Dm. 


N*nM. 


ut 


DM. 


Hub. 


B.A.lBa). 


DN.ifl(n. 


C.8. 


Mwn. 


B«U. 


M«€«- 








u 






18 16 ra.i 


-49 44.1 


t,« 


43 


1 


13.49 


128 


IStlSS 


RVSngittmi 


8 






18 19 29.8 


-33 25.4 


r,8 


45 


1 


12.80 


129 


I8es4i 


ZCoromwAuat. 


r 






18 22 0.8 


-44 59.6 


q,r 


53 


1 1 / 


13.17 


133 


1S38SS 


-CoromwAuflt. 


u 






18 36 46.4 


-38 53.8 


t,« 


25 


D 1 


13.50 








w 






18 36 59.6 


-38 55.3 


u, w 


45 


D 1 


13.95 


136 


1S551SB. 


8T Saglttarii 


A 


-12° 5236 


8.7 


18 52 2.1 


-12 48.1 


A, a 


45 


D 1 


7.93 








w 






18 53 20.2 


-12 55.0 


u, w 


35 


1 


12.63 








X 






18 53 17.1 


-12 66.8 


W, X 


30 





12.93 








y 






18 53 26.2 


-12 56.8 


x,y 


30 


00 


13.23 








1 






18 53 11.0 


-12 56.9 


y,« 


60 





13.73 


144 


tsosts 


RXSngittarii 


r 






19 5 28.7 


-19 1.4 


%< 


30 


00 


13.78 








a 






19 6 48.7 


-19 2.8 


r.a 


40 





14.18 








t 






19 6 7.2 


-19 4.6 


8,t 


36 


/ 


14.53 


148 


imssi 


SW Sagittarii 


P 




■■ 


19 11 50.3 


-31 61.5 


o,P 


43 


1 00 


11.90 


149 


19151711 


WStfittae 


q 






19 13 16.2 


+16 64.0 


p,q 


30 


1 1 


13.13 


165 


isasn 


T Pavonis 


8 






19 37 18.8 


-72 10.8 


r,8 


36 


; 


12.54 


157 


194048 


ETCygni 


A 


+48°2914 


6.5 


19 29 42.5 


+48 65.5 


A,B 


39 


» 1 / / 1 
1 1 1 I J 
00 1001 


7.00 








B 


+48° 2939 


8.2 


19 38 42.4 


+48 6.0 


B,a 


36 


/ / 1 00 

1 1 1 I i t 

10*1/0 
110 10 1 
D 00 1 1 
10 11 


7.39 








n' 






19 38 54.8 


+48 17.9 


m,n' 


44 


10 10 

1 

10 


11.43 








o" 






19 40 0.2 


+48 14.3 


n'.o' 


28 


11.71 






















1 










P' 






19 39 6.8 


+48 20.3 


o-.p- 


30 


00 


12.01 








q' 






19 39 17.3 


+48 21.7 


p-.q- 


27 


1 1 



Olio 


12.28 


159 


194604 


XAquilae 


q 






19 44 40.4 


+ 4 9.6 


p.q 


45 


12.40 


160 


W4B59 


8 Pavonis 


A 


-58»7664 


7.4 


10 37 53.3 


-58 1.7 


A, a 


55 


1 


7.19 


161 


19ms 


BRSagittarii 


A 


-29*16546 


6.2 


19 41 23.8 


-29 5.6 


A, a 


69 


10 1000 


7.11 


162 


19BH$ 


RUSagiUarii 









19 48 28.6 


-41 69.1 


D,0 


35 


1010 


12.74 


163 


19SSW 


RSAquilae 


o' 






19 51 33.0 


- 8 13.6 


ll,0" 


35 


1 


12.63 








P" 






19 51 19.0 


- 8 14.6 


o'.f 


30 


90 


12.83 








q 






19 61 17.2 


- 8 16.4 


p'.q 


30 





13.13 


IS! 


mmM 


RTeleecopli 


t 






20 4 27.4 


-47 23.7 


",t ■ 


45 


1 


12.02 


171 


tousi 


XTeleooopu 


u 






20 10 11.8 


-52 63.7 


t,n 


35 


1 


12.98 








w 






b 9 46.0 


-62 68.5 


a,w 


40 





13.38 








X 






20 9 21.4 


-52 58.3 


W, X 


45 


1 


13.83 








'' 


■■■ 




20 9 0.9 


-63 0.6 


x,y 


50 


1 1 


14.33 
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No. 


D«*. 


Nun 


LM. 


■».. 


H«a 


R.A.ieaa 


Dm.I«)0. 


C.8. 


HMD 


BmU. 


M>ca. 


176 


201434 


ACCygni 


t 






20 12 37.7 


+33 55.7 


>,t 


35 


/ 


14.47 


178 


eoit0 


U Microecopii 


A 


-41°14071 


7.5 


20 23 31.5 


-41 18.9 


A, a 


50 


1 / 


7.82 















20 19 45.2 


-40 53.3 


a,o 


34 


12; 


12.46 








p 






20 21 10.5 


-40 52.7 


o,p 


46 


1 


12.91 


182 


eosiss 


B Microecopii 


r 






20 33 27.5 


-29 17.6 


q,r 


30 


D 


13.54 


183 


mm 


WAqunrii 


X 






20 37 52.5 


- 4 30.1 


W, X 


34 


1 ; 1 J 1 

1 
1 


13.04 








y 






20 37 26.4 


- 4 34.5 


x,y 


33 


13.37 


185 


toves 


U P«voiii5 


o 






20 46 25.9 


-63 10.6 




30 





12.40 








p 






20 46 9.1 


-63 11.9 


o,p 


30 





12.70 








q 






20 45 14.5 


-63 8.7 


p.q 


36 


/ 


13.05 








r 






20 44 55.9 


-63 10.5 


q.r 


25 


1 


13.30 


186 


tOVH 


SiDdi 


1 






20 46 42.0 


-54 45.0 


\L,\ 


28 


D I 


12.19 








m 






20 47 21.0 


-54 51.6 


l,m 


30 





12.49 


187 


eosrss 


TOctuitis 


P 






20 50 


-82 22.4 


o,p 


30 


00 


12.88 








q 






20 46 46 


-82 19.4 


p,q 


44 


/ 1 1 1 1 1 

Olio 


13.32 








r 






20 43 34 


-82 25.0 


q,i 


36 


0/0/ 


13.68 


194 


timr 


RGruis 


n 






21 40 83' 


-47 26.7 


in.ii 


30 





12.28 








o 






21 40 48.7 


-47 27.3 


D, 


46 


« 00 

/ 




12.74 


197 


215605 


VPegasi 


P 






21 54 1.6 


+ 5 27.4 


o,p 


40 


13.89 


201 


WSSl 


X Aquarii 


q 






22 11 4.5 


-21 36.7 


p.q 


43 


1 00 


12.87 








r 






22 10 41.7 


-21 34.6 


q.i 


47 


/ 


13.34 


203 


jiims 


RTAquarii 


A 


-22° 6910 


8.5 


22 17 38.5 


-22 20.0 


A, a 


46 


0/010 


8.36 


204 


itt9SS 


TQruiB 


n 






22 18 32.3 


-38 18.8 


m, n 


38 


/ / 1 


11.65 















22 18 46.1 


-38 10.1 


n, 


30 


1 / 


11.85 


205 


ttWiS 


SGniis 


A 


-60' 13701 


6.8 


22 23 20.0 


-50 3.9 


A, a 


53 


1 


6.49 








1 






22 17 18.8 


-49 3.0 


P.q 


25 


10 1 


12.36 








r 






22 17 46.2 


-49 7.1 


q,' 


45 


1 


12.81 


210 


225914 


RWPegasi 


a 






22 55 47.0 


+14 31.5 


r,8 


30 


00 


12.91 


218 


061X5 


RTucsnae 


u 






23 55 33.2 


-66 14.6 


l,u 


45 


1 


13.84 



The number of observations made each year Is shown m Table IV. The 
number in Part I of this volume, designation, name, Duichmusterung number, 
and class of spectrum of the variable are ^ven in the first five columns. The 
axth column contains the number of observations in the years indicated in 
the headings of the column. The total nim[iber is contained in the seventh 
column. 
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TABLE IV. 
NUMBER OF 0BSBEVATI0N8 IN SUCCESSIVE TEARS. 



». 


o.. 


Num. 


DM. 


ap«t. 


87 as SB M 


Bl S3 93 M 9S 


BS ST Be SB 00 


01 09 03 04 OS 


JUL 


1 


00OSS9 


VSculptorJH 


-39' 16 


Md7 


.,-., 1.3 


2. 1, 3, 6.12 


13, 5,10.23, 2 


2.10,22,19, 6 


140 


2 


ooioag 


S Sculptorifl 


-32° 69 


Md7 


.,..,13,4 


14, 2,15, 6,12 


23,10, 5,21,13 


14,24,28,35,19 


268 


3 


001862 


STucanae 


-62° 28 


Md3 


3,4 


3, 4,... 9, 3 


16,10, 9,12,11 


18.17,20,27,20 


186 


4 


0011146 


T PhoenicU 


-47° 131 


Md 


.,.., 9, 1 


1, 3. 3, 2, 2 


7, 2. 6,14. 7 


4,14,28, 7,25 


135 


5 


0O547S 


UTueanae 




Md7 


.;.., 1,10 


4, 2.16, 9,10 


9,19, 8,21.31 


13,19.24.44,40 


280 


6 


019354 


UPersei 


+54° 431 


Md6 


12,.., 3,20 


29,26,36,49,23 


48.26, 8,20, 9 


20.35,69.63,72 


560 


9 


osseeo 


S Horologii 




Md? 


..,..,3,2 


..,..,.., 6, 9 


6. 9, 4,15, 5 


6, 3, 3, 1,13 


85 


11 


023133 


RTrianguli 


+33° 470 


Md7 


1, 1, 1, 8 


11, 7,11, 4, 9 


10,15, 5, 5,28 


25,24,40,34,14 


263 


14 


oesom 


B Horologii 


-60° 860 


Md9 


..,.., 5, 1 


2, 5,11, 7, 9 


19,12. 7,45,27 


19,30,36,30,20 


285 


15 


miioi 


XCeti 


- 1° 475 


Mb 


. . , 1, 2, 4 


8. 6, 9, 6,15 


10,13, 3,10, 8 


18.23,32.58,31 


266 


19 


0S61H 


TEridMU 


-24° 1960 


Md4 


, 3, 1 


6, 2, 2, 9, 7 


25,16, 7,13,11 


9,15.17,21.22 


185 


21 


ovnas 


WErid«ni 


-25° 1766 


Md 


..,.., 3, 2 


5, 1, 2. 4, 3 


9,10, 2, 6, 3 


3. 4. 4.11, 8 


80 


22 


04S7SS 


RCaeli 




Md9 


..,.., 5, 1 


4, 4. 1, 5,11 


16,17, 7,14,10 


7,20,26,19.18 


183 


23 


04Vi9 


RHctoriB 


-49° 1439 


Md4 


..,..,6, 1 


4, 4, 4,18,11 


22,22, 6,20,10 


9,22,22,19,10 


210 


24 


osooes 


TLeporiB 


-22° 996 


MdlO 


..,.., 4, 4 


1,.., 2, 6,16 


16,14, 7,20,14 


10,21,28,28,20 


211 


25 


060848 


SPictorU 


-48° 1671 


Md9 


..,.., 2, 1 


1, 3, 4,12, 4 


7,11. 3,13.12 


6,11,11, 7, 3 


111 


26 


osmr 


TPictorU 


-47° 1750 


Md5 


, 2, 1 


2, 2, 3, 6, 6 


6, 5, 7, 9, 9 


3,16,17,17, 6 


117 


27 


OSISSS 


TCoIumljae 


-33° 2251 


Md6 


..,.., 4,.. 


2. 3, 3, 6, 6 


14,22, 7,14,14 


7,19,14,12,11 


158 


29 


0S46S9 


R ColumtMK 


-29° 2538 


Md6 


..,.., 3,.. 


2, 1, 1. 7.10 


19,16, 3, 3, 6 


10, 9, 8,10, 7 


113 


30 


ossese 


ROotantis 


-86° 72 


Md 


,30,24 


11, 3, 6,11,19 


33,36,16,39,35 


26,30,38,36,26 


417 


32 


06SSOS 


XMonoc. 


- 8° 1641 


Md4 


,..,.. 


5, 6, 6, 2, 5 


5, 9. 8.14.17 


17,19,27,28,20 


188 


33 


070109 


V Can. Min. 


+ 9° 1517a 


Md9 


, 1, 1 


2, 2, 4. 2, 7 


8, 9, 5,10. 5 


8, 8, 8,19,14 


113 


38 


ormi 


WPuppia 


-41° 3363 


Md3 


..,.., 3,.. 


.., 1,10, 4, 5 


25,15. 8, 9,13 


11,16,15,20,11 


166 


43 


oseire 


RCbamael. 




Md6 


..,.., 1, 1 


3, 1,..,5. 5 


6, 2, 7, 6,11 


4, 5,11,11,11 


00 


44 


ostm 


RT Hydrae 


- 5° 2550 


Md9 


.., 1, 1, 4 


4, 4, 9, 4, 6 


8, 8, 7,16,21 


30,31,40,51,36 


280 


45 




X Ursae Maj. 




Md 


, 1 


... 4. 6, 7, 2 


7, 4.10, 1.11 


3,15, 3,30, 3 


107 


47 


09O425 


WCancri 


+25° 2053a 


Md 


, 1, 5 


1, 3. 3, 5, 3 


10,11, 8, 6, 2 


6, 9,11,12, 7 


103 


49 


081868 


RW Cannae 


-68° 921 


Md 


..,..,.., 3 


1, 2,.., 5, 1 


3, 5, 7, 4.12 


9,11, 5, 4, 7 


79 


50 


omn8 


RS Velorum 


-48° 4658 


Md9 


..,.., 1, 1 


. . , 3, 1, 4, 2 


6. 3, 2, 7,10 


12,17, 8,13, 2 


92 


66 


101058 


Z Cannae 




Md 


..,.., 1, 3 


2, 5, 8,11,15 


25,13. 6, 1. 4 


4, 4, 6, 5, 1 


114 


58 


lostrro 


RZCarinae 




Md5 


..,..,.., 8 


2, 1, 5, 3, 1 


1, 2, 4, 4, 8 


5,15, 8, 8, 6 


81 


59 


103361 


RXCarinae 






.2,3 


1. 2, 2, 6,14 


1, 2,19, 2, 6 


8, 3, 5, 1, 1 


77 


63 


111661 


RSCentauri 




Md5 


, 1, 2 


2, 7,10. 8,27 


26,34,16, 1,12 


14,19,11,12,19 


221 


64 


114U1 


XCentauri 


-41° 6787 


Md8 


, 3, 4 


,4,4,6 


20,19, 6, 4, 4 


11,18,22,16, 6 


147 


65 


115068 


WCentauri 


-58° 3924 


Md8 


, 6, 3 


. ., 1,17,11, 5 


20,26,16,12,12 


6,12,14,28,18 


206 


69 


122667 


UCnioiB 




Md 


...... 3, 1 


.., 4,10,10,16 


18,13.10, 3. 7 


8, 3, 3, 2, 1 


117 


70 


122864 


U Centauri 




Md6 


, 6, 7 


1, 4, 9, 6,15 


18,21.12.14, 9 


17,19,17,29,21 


225 


71 


125067 


VCracia 




Pec. 


2, 1 


.., 3, 9, 8.13 


11,14. 8.10, 8 


12,18, 8,12, 8 


145 


78 


133166 


RV Centauri 


-55° 5650 


N 


, 5, 1 


1. 2, 6. 5, 6 


8, 9, 2, 7,17 


22,32, 8,10,34 


175 


81 


140113 


ZBootis 


+ 14° 2700 


Md 


1 


2, 1, 2, 3, 2 


4, 2,10, 3,13 


10, 9, 5,19,34 


120 


84 


142205 


RSVirginis 


+ 5° 2880a 


Md8 


I,.-,.., 2 


3,18, 8,10, 9 


24,19,14,23.20 


17.22,19,21,22 


252 


87 


144646^ 


SLupi 




Md 


..,..,2,3 


11, 3. 8. 7, 9 


18,17. 8, 7.12 


6, 2, 4, 4, 4 


125 


92 


160850 


WLupi 






..,.., 3, 1 


4..., 1,5.7 


4, 1, 4, 2, 6 


2, 5. 6, 2, 3 


56 


93 


151822 


RS Librae 




Md7 


..,..,7. 2 


10, 7. 3, 6,10 


29.22. 6.13.19 


19.16,22.17,19 


225 


96 


152714 


BU Ubrae 


-14°'4228 


Md6 


... 2, 2. 1 


2, 1. 5, 2,19 


29.29, 6.11.15 


25,29.12, 9, 3 


202 


«! 


153378 


S Uisae Min. 


+79° 467a 


Md8 


.., ,7 


3, 6, 5.13,56 


41,28.11,28.34 


43.75,66,46,22 


482 
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No 


Dm. 


N-. 


DM. 


BpMt. 


ST ss 8» ao 


»i M w «♦ as 


•0 w es so 00 


01 03 03 04 OS 


AIL 


98 


160210 


nSerpentis 


+ 10° 2956 


Md5 


, 1 


2, 3, 6, 3, 6 


6, 7, 5,17,14 


18,28,12,32,28 


188 


104 


ISiSU 


BSScoipii 


-44ni274 


Md 


..,.., 7, 7 


8,11,15,13,21 


28,18, 7,16,17 


23,29,43,38,33 


333 


105 


leeoso 


RRScorpii 


-30*13626 


Md9 


4,7 


4, 4, 9, 4,29 


46,36,11,33,26 


35,41,48,46,40 


422 


107 


temse 


RTScorpu 




Md6 


..,..,2,8 


8, 4, 4, 3,19 


27,23, 8, 4, 4 


13,27,19, 2, 3 


178 


108 


170SSS 


RW Scorpii 




Md4 


2,7 


3, 3, 5, 6,21 


29,14, 8, 4, 3 


3, 4, 5, 7,17 


140 


109 


171401 


Z Ophiucbi 


+ 1" 3417 


Md 


.., 1,.., 2 


10, 5,16, 9,15 


13,15,12,14,13 


27,18,16,28,23 


236 


110 


171S4S 


SW Scorpii 


-43°11672 


Md 


,6,3 


3, 2, 2, 7, 9 


15,13, 6,12, 7 


18,18,11,17,13 


162 


111 


ntese 


SOctantis 


-86° 346 


Md 


18,1S 


12,19,29,22,19 


20,51,25,39,36 


35,42,46,53,45 


529 


113 


nasis 


RU Scorpii 




Md9 


10, 3 


2, 5, 6, 6,10 


15,13, 4,14, 7 


16, 8,18,11,15 


162 


116 


174161 


W Pavonis 




Md8. 


3, 1 


.,,,., 5, 5,10 


17,16, 6,16,12 


18,10,22,25,10 


176 


117 


miss 


BV Scorpii 




Md7 


,2,5 


3,.., 4, 2, 1 


8,11, 3, 6, 6 


9,11,14,17,13 


115 


119 


174551 


HArae 


-51°11224 


Md6 


8, 2 


3, 1, 9, 7, 3 


10,11, 6,17,11 


14,23,23,24,19 


191 


120 


17474B 


VArae 


-48° 12145 


Md8 


3, 4 


5,.., 8, 5, 7 


9, 8, 7,13,10 


11, 5,10, 5, 4 


114 


124 


180S6S 


R Pavonis 


-63° 4323 


Md4 


9,.. 


8, 5, 5, 9,14 


22,18. 8,16,16 


28,20,21,21,32 


252 


127 


ISlSiS 


T Teleacopii 




Md 


,6,2 


2,.., 1, 5, 3 


3, 5, 7, 7, 4 


5, 7, 8, S, 5 


78 


128 


1821SS 


RV Sagittarii 


-33° 13234 


Md6 


, 9, 2 


6,.., 4, 2,16 


22,27, 8,12, 7 


13,25,39,21,22 


235 


129 


182341 


Z Coronae Auat. 




Md5 


,3,2 


1, ., 2, 2, 5 


2, 3, 5, S, 1 


6, 4, 7, 9, 6 


66 


133 


ISSSSS 


-Coronae Aust. 






,3,3 


2,.. ,14, 7,13 


17,11,10, 8, 4 


5,22,12, 6,13 


150 


136 


ISSBlSt. 


ST Sagittarii 




Md 


-.,2,.., 1 


2, 2, 2, 2, 2 


2, 5, 3,14, S 


22,16,14, 6,11 


113 


141 


190049 


U TelescopU 




Md3 


4, 2 


6, 1, 6, 6, 6 


3, 7, 5,12,10 


5, 6, 8,14,20 


120 


144 


190818 


RX Sagittarii 




Md4 


-.,1,2, 1 


2, 1, 3, 6,26 


18,26, 5, 6, 1 


7,10, 4,11,21 


149 


148 


191SS1 


SW Sagittarii 


-31°16579 


Md8 


..,..,3,2 


2,.., 2, 1, 6 


6,10, 2, 4, 3 


3, 3, 9, 3, 5 


63 


149 


19151711 


WSagittae 




Md? 


.., , 3 


..,1,3, 1,2 


S, 6, 4,11, 7 


7,22,29,16,12 


132 


156 


193972 


T Pavonis 


-72° 2452 


Md4 


..,..,6, 1 


9, 2, 7,10,15 


9,14, 4,14,11 


24,16,35,35,22 


234 


157 


194048 


RTCygni 


+48° 2942 


Md5 


3,.. ,..,19 


7, 6, 8,12,13 


24,15,12,18,26 


40,47,97,61,41 


449 


158 


194310 


W Teleacopii 




Md7 


..,..,5,4 


2,.., 5, 4,11 


11,11, 5,18, 6 


6,16,21,27,16 


167 


159 


194604 


XAquilae 


+ 4° 4250 


Md7 


..,2,.., 2 


3, 6,11, 5,11 


12,12,10,12,11 


8,11, 9, 8,10 


143 


160 


194659 


S Pavonis 


-59° 7544 


Md9 


..,..,6,.. 


7, 6, 7,14,18 


18,17,11,30,22 


47,48,51,64,51 


417 


161 


194929 


RR Sagittarii 


-29°16646 


Md7 


..,..,6, 1 


5, 9,12, 8,21 


23,19, 6,15, 6 


10,28,43,62,57 


320 


162 


19514£ 


RU Sagittarii 


-42°14584 


Md7 


..,..,6, 1 


8, 4,16, 9,24 


38,30,16,17,23 


19,32,28,48,42 


359 


163 


195308 


RSAquilae 




Md3 


.., 2,.., 2 


3, 3, 3, 3, 6 


19,16, 6, 3, 6 


8, 8,16,22,27 


151 


165 


200212 


SYAquilae 


+ 12° 4228 


Md5 


,.., 1 


1, 7, 4, 2,. . 


11, 6, 3,13,14 


12,27,26,50,49 


226 


167 


Kmi7 


R Teleacopii 


-47°13305 


MdS 


..,.., 7, 1 


1, 4,11, 9,11 


8,12, 6,14, 4 


15,37,25, 9, 6 


180 


168 


emu 


RZ Sagittarii 


-44"13831 


Nap 


..,..,6,2 


4, 4,12,13,34 


35,23,16,29,16 


24,38,33,40,43 


371 


170 


201139 


RT Sagittarii 


-39°13722 


MdS 


..,.., 6, 3 


4, 4,15,12,27 


33,21,13,30,16 


21,16,30,43,42 


335 


171 


g0115£ 


X Teleacopii 




Md6 


..,..,6,4 


1, 2, 3, 3, 6 


4, 4, 5,17, 5 


4, 6, 7, 5, 7 


S9 


176 


201434 


AUCygni 




Md6 


..,..,.., 2, 


6, 8, 8, 6, 5 


5, 4, 3, 6, 6 


5, 3,17,21,18 


123 


178 


SO£240 


U Microecopii 


-40° 13888 


Md9 


..,..,10,.. 


3, 3, 6, 5,10 


17,10,11,16,12 


10, 7,10, 9,14 


161 


182 


ms429 


R Microscopii 


-29*17235 


Md6 


..,.., 5, 1 


2, 1, 4, 6,16 


17,16, 7,14, 9 


12,14,26,28,24 


201 


183 


204104 


WAquarii 




MdS 


.., 4 


7, 3, 5, 5, 6 


14,16, 8,16, 7 


20,40,26,28,39 


243 


184 


204318 


VDelphini 


+18° 4280a 


Md5 


,.., 9 


6, 6, 3, 6,13 


14, 7, 4,11, 4 


.., 8,10, 4,13 


118 


185 


104763 


U Pavonis 




Md4 


,3,.. 


5, 2, 3, 5, S 


16, 9, 5,13, 4 


11,16,18,14, 9 


141 


186 


104954 


SIndi 


-64° 8772 


MdS 


..,..,3,.. 


3, 2, 6, 9,14 


21,10, 7, 7, 2 


3,12,13,17,17 


146 


187 


105782 


rOctantia 




Md3 


..,..,4,6 


4,.., 3, 7, 9 


15, 9,10, 9,15 


16,20,18,22,21 


188 


192 


111741 


V Microecopii 




Md6 


,7, 1 


3,..,2, 3, 6 


3, 4, 4, 8, S 


13,10,16,17, S 


113 


194 


114247 


RGruls 




Md6 


,6, 1 


3, 2, 4, 2, 7 


3, 5, 3, 9,11 


7,17,30,43,34 


187 


197 


215605 


VPegsai 


+ 5° 4928 


Md4 


..,.., 1, 3 


6, 4, 4, 3, 8 


S, 9,10,22,10 


6,21,41,32,23 


211 


198 


220133b 


RZPegasi 


+32° 4335 


Md2 


..,.., 1, 1 


4, 3, 4, 3, 1 


3, 4, 4, 3, 2 


3, 3,.,, 6, 3 


47 


201 


121321 


X Aquarii 




Md4 


..,.., 6, 2 


1,.., 4, 3,15 


21, 7, 3,17,20 


24,20, 7,11,16 


177 


203 


121722 


RTAquarii 


-22° 5901 


Md? 


..,.., 5, 2 


3,. ., 4, 3,17 


27,18, 4,13,12 


23,22,23,22,16 


213 
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